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2020 A/L PAPER MCQ REVIEW

1. A computer processor will operate fastest when the data that it wants is in the
EOOIMDED SWEND OB eBHens) cPeHROY) ERSES OO HOMS Bim OHD WOOD &t 80¢e?

1) cache memory 2) hard disk 3) magnetic tape 4) main memory 5) optical disk
550 Powend ead 2Jdewnd 98w ©Jend L LWERS CW® OGRS
Answer : 1)

When a processor (CPU) needs data, it tries to retrieve it from different levels of memory based on speed
and accessibility

oneand (CPU) et agdvs § 80, 8» e8vn 06 Qedusmd @ «cxH®d 880 dmd ®J0BORTS
OB ER) WISPD BB OB

Cache Memory / s ®mo

Cache is the fastest type of memory and sits closest to the CPU. It’s divided into levels (L1, L2, L3), with
each level representing different physical distances from the processor and different capacities. Data that
the CPU frequently needs or recently accessed is stored here, allowing CPU to access it almost instantly.
DB DDHDD KBY) OB oW dLO®K O O &® CPU &m0 mHosied 850 fim. &0 IO
9@0 e®e) g (L1,L2 L3) & o @308 ewomed 882 ee9dm O oo 880 Sods Sewisemn
208. CPU &0 550 gdmus o DowmE gedn § cim 08 ot =0 i oo, CPU 0
Sednd oes gednr 880 98 HEeG.

Speed and Size / e8®n o& oG

Cache memory is very fast, often operating at or near the speed of the CPU itself, which makes it ideal for
quick data retrieval. However, it is also very limited in size compared to other memory types.

DHS PV 9O 60WOH O gmwo, eem] 80 CPU dewl® em) 80 mosie e8vwnds §v oG,
00 908 Bl ER) WDV HeHm) DA KR 5. ewes cONY, FeNND BvH BL® ®) Bee® 8O
0 LOEErS & 9 BSBE.

Main Memory / g oo (RAM)

RAM stores data and instructions for programs that are actively running. When the CPU cannot find data
in cache, it checks the RAM next. RAM is faster than storage drives (like hard disks) but slower than
cache.

RAM e8w0d §nsion O Oildedes e ot 68 coees @) D08B. CPU ®0 o605 @mwedd
e RO M § 80, Or Beemd RAM adsie) 906, RAM »28) o dd O8) e8uwds
(ead o0 Oi5) YD HwzO O) VHeMS 6.

Speed and Size / e8®n &® oG

RAM has a larger capacity than cache, but data retrieval from RAM is slower, as it requires more time for
the CPU to locate and read the data.

RAM o009 965 @000 98) 8ue So0s &), o805 CPU &0 e o)) @30 om Hnded
08 MEES §Ous O ABS RAM 068 o @ @SR S5 8.

Hard Disk / ea® @3

Hard disks store data permanently and retain it even when the computer is turned off. However, their data
retrieval is much slower because they involve mechanical movements (in the case of HDDs) or read/write
processes (in SSDs).

ead o0 SO0OR e ®AN WO COMIMDO H©) TOBHD wE 80 SO OB Ced) D) @). W
eOnd, el WSHHn demws (HDDs oddshens) o) Hded/gde® Hwmmds SSD o araes
0o B SOl edm eGSR g e 8.
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Speed and Size / e8®n o& oG

Hard disks, especially traditional HDDs, are significantly slower than both RAM and cache. While SSDs
are faster than HDDs, they still can’t match the speed of RAM or cache for direct CPU access.

ead 900, SeBeens® ©8ae)@ HDDs ,RAM & cache @& cemo® O8) aiehn ) 6D O55em®
@8. SSDs, HDD &0 98) ¢8wdd O gm0, 80) u0@s @ag CPU gedvn oes RAM eo) oo
PWEE ODRD EHMMIRES.

Optical Disk and Magnetic Tape / gmxe o0 oo §8amd «3

These are typically used for storage and backup rather than for quick data retrieval. Optical disks
(CDs/DVDs) use laser technology, while magnetic tape relies on magnetic recording. Both are too slow
to provide the processor with data at the required speed for active computing.

6%0) PVHBERS PBRSS e ED) WIBY HE MO HKA) B0 o cosd SO e @S
@8. g otd (CDs/DVDs) e@ed mnsiegne edo) oo amo §8dn 0 §8n odvn H3® @
oe) 205, P 0GB HBEH) GOOB COMERS £HD KWENWBD @) ERD cecw® e 8.

Speed and Size / e8®n o® oG

They are the slowest in this list for accessing data, making them unsuitable for a processor to fetch
frequently used information.

e 60D ed®n B8 oe® ¥R EIBSHEd 15 FemBR &8 5 gm0, 50 HWHEHBMO HHO
8D O3 eMONOT @) WIBHVO SreH ©O.

Key Points of the MCQ / MCQ & g edi#n

The MCQ asks where the processor can access data the fastest. This means we need to identify the storage
type

MCQ &» 38% amaand eBrens i 60D Ledn Jr ames emmdsicid SRk, e0Rs aeme
WOSES G0 HOIN) OL®H HES) IHVD OGS DSes:

The lowest latency (delay in accessing data) / ¢&Q® o®en (oo 0o zedn Je® g@en)

The highest speed, allowing the CPU to fetch data with minimal delay.
9ae® 80w, CPU 0 @ g@ends e @) orded 98 ored.

Cache memory fulfills these requirements best. It’s purpose-built to provide high-speed data access for
the CPU, making it the correct answer to the question.

DHS VDD O OGS DA eMES 99 wOB. &» CPU see aglecdd edm gednrn ©reid®d
GOYNS e B D0, K SENHRO HOIOE SEHO DD o8 DOR.

Final Answer /goeie» 88xd:

The correct answer is (1) Cache memory, as it is specifically designed to maximize the processor's
efficiency and speed by storing frequently accessed data nearby.

HOIOE BERO e (1) s Powe. Ok deE®ens SLOI® DO FrEes HHENEE MOBEEOMO
o® 68rn O HORD S5O ©ed® O» etfm goR AR B3 e & ADS.
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2. Which of the following hardware components will lose data when the power to computer is switched
off ?
@MDY @) € &8 8 VEW SH5L BE 80 cHm NO® £adN® HOEMOR &O i &S
@8 e?

A. Registers / 0860
B. cache memory / 58 @5
C. main memory / g@)» ®D®

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

Registers / eo868o0

Registers are small, high-speed storage locations within the CPU used to store temporary data and
instructions during processing. They’re fastest form of memory in a computer and are very limited in size.
BOBEHO Ky CIHEDE MOMCH D 6O coces KR H3RD ®Bm o CPU ne 0f), §lded®
@) S0 8. §0) advImprD &5 SKOXR dmD MO 08 OO LRMEHS 9D HSHC.

e Data Retention / e 0e®) o) @iHD
Registers are volatile, meaning they lose all stored data when the power is turned off. Since registers

are directly powered by the CPU, any loss of power causes an immediate loss of data.
O8O Mm3 60, OB e g0 § 80 VAN WO B BHE® e ond & R 6O8EOD
©ag®® CPU 968 ap orsicds Rids), Fan® dees 88 &0 edm coim and 900 exined.

Cache Memory / 6 ®mww®

Cache memory, also volatile, is a small amount of high-speed memory located close to the CPU. It stores
frequently accessed data and instructions so the CPU can retrieve them quickly.

DD e, o3 0, CPU ¢ «8:0 850 i glc0d 0owed ) o0@ed. &r SO
£568® 09 D 0 Coees WAR) OB, 80 CPU #0 &o) guiess o) oo &nw.

e Data Retention / e 0e®) o) @iHD
Cache memory is volatile as well, meaning it too loses all stored data when the power is turned off. It

relies on continuous power to retain information, just like registers.
D0 DB £ HHS 60, OB geHs OS5 Vew ghn § O N WO B BOe® £TI®
oD & o» ROB. OB cOBLOL 6@ eMOPOT OED) IHVD I VRO D Oe) 8OF.

Main Memory / g oo (RAM)

RAM (Random Access Memory), or main memory, temporarily stores data for programs and processes
actively running on the computer.

RAM (668¢:8 gedr 2om0), 6o e dmme, odngnmed S§ummdd fusidn d& BiRed®mss
05 HORS HCH 5 DMOMBHD IR WOBE.

e Data Retention / e 0e®) o) @iHD
RAM is volatile and loses all stored data when power is turned off. RAM only holds data temporarily
while the computer is running.
RAM &0z &% 50 2e® 650 § 50 @t 90 &5 80gR co» ond 8. eO00mmn HHRIBPw
o 80 RAM &» 90mBwd esm Ocd) D) ©.

Final Analysis of Options / 8@ 8g€de gdme Bcec®En

The question asks which components lose data when the computer is turned off. Since all three components
(registers, cache memory, and main memory) are volatile, they will all lose their data when power is off.
adompmn Ho) 805 § 80 ev g5 08 ©00D RHDEIR LENE HO&B. ©0Dm DA
(e0BEOL, 0D PoPK ©B® WS VLK) HH3 AN, Ve &HL § 80 &) BOEROR ey 58
o) &Io.

Answer / 8gno

The correct answer is (5) All A, B, and C, as all three components—registers, cache memory, and main
memory—are volatile and will lose data when power is removed.

SO0 BENO (5) Bwe® ABo® C 600 no® - cOS8680L, D)0D PoNG 65 BN DL SO
0o o0 L 998 BE 80 e and 8.
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3. Computer has evolved from the early main frames to the relatively small smart devices with high
computing power used today. Which of the following inventions contributed to reduce the physical
size of computers?
admed ®0m § e oed (main frame) eSwHDOR B0 DLHVINEE HIOD O PHE SOWENN
DD g REens &) el (smart) oD £ o3MIme S3MBNG O Y. OHD NON
Serw®s (invention) ©3wENmOE 695D LG &8 SO &) fed &?

1) bus/ dew

2) integrated circuits / &2)oEm &30

3) registers / 6O8EHO

4) solid state memory / &% DO e
5) vacuum tube / S5 &g

Answer : 2)

Bus / @ew®

A bus is a communication system that transfers data between different components of a computer (such
as the CPU, memory, and storage).

Rens ©y odogmnnd 980 emdd (CPU dnmn oo @0 8i5) oo &5 &DOr DO
o55e8e® SEABHRD.

e Impact on Size / g@gne @ RESI®
The bus system facilitates data transfer but does not directly reduce the physical size of computers.
e 2€RB0 e HOBDOIDD LHEDE HEKD HYD SOOKMDOR 6HIDD SOI® RSO &
CMWOB.

Integrated Circuits / ecwaBo &30 (1Cs)

Integrated circuits, also known as microchips, are tiny circuits containing thousands (or even millions) of
transistors and other components. They replaced larger individual components, allowing much smaller
and more powerful designs.

gy o0sd, RS cpme OIESED, NSBEOO eHE @S (68 BBrm wewd) oo
§ONND GO0 R N &3sd 0. VY TR DS ©0dD EBHSDIEHH WO @ GO, &)
0N ) 08) AR PISHOOERD 98 ENA.

e Impact on Size / g@gne @ RESI®
The invention of integrated circuits was a major breakthrough in reducing the size of computers. By
consolidating many components onto a single chip, ICs allowed computers to become significantly
smaller and more efficient.
&R ©0d W) SR 3VIMDOR SRM® &8 5368 e EOERS B®. eAEH) OB
25 B @ R 53e@s, ICs v et D 6ee ) & &) Mbrse® 880
o8 OREEA.

Registers / eo8eo0

Description: Registers are small storage areas within the CPU, used to store temporary data during
processing.

eOBEOL wy CPU neE i 98 ©8) Sef®, aintedE mom@n 50 ®R) 530 ®dm) OR.

e Impact on Size / g@gne @ RESI®
While registers improve processing speed, they do not significantly affect the physical size of
computers. Registers are part of the CPU but are not directly related to miniaturization efforts.
eOBEOL arwed® e0vn &8 EQE DO® guod, §0) edvIMWOR 6IDD SRIRD IEBL W
CRE DELIBES im. eO8LOL CPU & ecmownt 05 2995 n8) 53568 cBamns o ©agd
0P eened.

Solid State Memory / @& o850 ®mt

Solid state memory refers to storage devices that use electronic circuits (like SSDs) rather than moving
parts, as seen in traditional hard drives.

65 DD0eE PoLK Ky ©8Le)BD 1) MOOER BB EEd® ©OE DN O® WIS OED BA)
96ESeHD =3 (SSD 8i5) ®)dm) DO® O ES)N® 8.
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e Impact on Size / g@gne @ RESI®
Solid state memory contributed to smaller and more compact storage solutions, helping to reduce the
overall size of computers.
6% 950eE DMK NI &) &) SR G SHEd HEeHm ) § a0, SOOMWOR VS
se g8 5380 comd 8.

Vacuum Tube / S &e

Early computers used vacuum tubes to amplify signals and switch electrical currents, but these tubes were
large, consumed a lot of power, and generated a lot of heat.

83 alwenn oee) S8MOme B3P0 om B MO ot HORD Sm R MO BE YT 6O
2R BLIEe § o0 Sur XS olecaisan WO GO TR MERS SHHND WEE®.

e Impact on Size / g@gne @ RESI
Vacuum tubes were eventually replaced by transistors and integrated circuits, which are much smaller
and more efficient.
O e g0a®ed DISRED0 om sy ©dad B8 BEDIEHR WO EE MO §0) gm)
0D ® 98 Mboe® 8.

Analysis / 8dedesnn

The inventions that contributed most to reducing the size of computers are integrated circuits (ICs) and
solid-state memory. These technologies allowed for a more compact design by replacing bulkier
components with smaller, more efficient ones.

aSempmde e a8 530 8 e)rnROrEs oier 90 Hewd® dses mewny ©ded ICs o
&5 DB0E MR, PP MBEILS PR, O8) MOEBER &O) 6P SWE MO 05D OR)
ooy SR s 98 ER) £SeSc.

Answer / 8800

The best answer to this question is (2) integrated circuits, as ICs had the most significant impact on
reducing the physical size of computers by consolidating many components into small, efficient chips
c0R PENLO eME® BEMO OSed (2) guwEy ©3sd, e ©0DDd NE), Mboe® 88 DD
Smaen 58608 eCrmdR x5 S@Ie &8 H3®0 IC Oa5e diemd PR &id BE 5.

Consider the following diagram showing some hardware component connections on a computer
system: &3@enm SERB0D Grond® £adr® ©:0DNOR HEPASND) RSD®m SHD OIEHEOHD CERISD.

Display Unit
Hard
Keyboard .
Memory "flf'gﬁ
@ Memory Video Keyboard Hard Disk
controller controller controller controller

| | | | Bus

The hardware part within the CPU indicated by in the above diagram has a set of registers that has
the memory translation maps of the currently running process. When given an input virtual address of
current process it outputs the relevant physical address (if any). The in the above diagram denotes the
9me Oreednen® P30 arwe® Sowe (CPU) g A 368 50 gid £adr® emoend &Ied
DOR® OFS ©OH HUHHEHE DD WD GHOIHE 6HD OSLHO ONOS &im. &IMO
OB fuomed gmds 6@ (virtual address) epe)mw e S0 OVGS ge)E eI WD
(physical address) (90t @08 ®8) Bfe)mn DOB. 9o COHeH® A ¥&SS

1) arithmetic and logic unit (ALU). / geoofo &) onbdSo Sowme (ALU) cded.
2) control unit. / e oo (control unit) eresed.

3) L1 cache memory. / g8 ®30e8® (L1) 58» @onn &rwed.

4) memory management unit. / @mD DEPMDOI T Ced.

5) page table. / 89 ©9@® ered.
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Answer : 4)
Keywords Explanation / @@ ¢ «teg@ 56@

CPU (Central Processing Unit / ®Qs® etoa® Smeonm)

The main processing component of a computer that performs calculations and executes instructions. It
often consists of several key units like the Arithmetic and Logic Unit (ALU), Control Unit (CU), and
others.

®IHE H08 ©® coeesd HRITEH WO COOIMDED QNS IwEd GOBm®. X 6] B8O ot
ofoe oo MNOBD Sowmn (ALU) e Sone (CU) oo Do ge Son H800ds s 8.

Virtual Address / gods @8&0
This is the address used by a program to access memory. Virtual addresses are mapped to physical

addresses by the system to allow efficient use of memory.
VDD B80800 ielH®mE MO DO B0 6RLHE. PLLK MLHERD ®mIBm HERD @&
BRe) €O orm 005 BB8» =B GBS 95w TB8® Do BHLE® v® WO &Ho.

Physical Address / emste @8e@
The actual address in the computer's physical memory (RAM) where data is stored.
e ) DO gt Svmwed emIBm dmmed (RAM) o CB8own e®@nd.

Memory Translation Maps / @a% «30bns 8608

These are data structures or tables maintained by the CPU to keep track of the mapping between virtual
and physical addresses.

680 gods 05 e BB o0 B5HWBrm B3 53Semmn 53 ces CPU 888 odsoenrs
05 ERD T DIDHS 6m OY 8.

1) Arithmetic and Logic Unit/ get» oo oo anbBo Swmoe (ALU)
The ALU is the part of the CPU that handles all arithmetic operations (such as addition, subtraction,
multiplication, division) and logical operations (like AND, OR, NOT).
ALU ©g Bog® gw ofo c@enr® (Omn 530, a8 538, g 530, eRED &i5) oo MOHD
e®@em® AND,OR,NOT &i8) &go®s CPU 8 emoend.

It performs the computations required for executing instructions but does not deal with memory
management or address translation.

O coeed Huisiedn 53 e gOus IR DS Be WOD HYD VD VEOMDOMND M)
B =lobomn 0w DORH 6MOR.

The ALU works closely with other parts of the CPU to perform data processing but relies on the
Memory Management Unit (MMU) for accessing data at specific memory addresses.

ALU edo cntd® Be 8530 aee CPU & geand emod oo 680 §u0) 0% S HEOm
o B0 5D 0D £eBr 8 oem LoD DEPMDOM Jvwew MMU & o) «o8.

2) Control Unit / exge» &Seveda (CU)
The Control Unit directs and coordinates the operations within the CPU. It interprets the instructions
from the program and signals the ALU, memory, and other parts of the CPU to perform actions.
e)e®» Somn CPU ng c@con® c@eendd o6 ©8s80momnn w08, 8r dedmnes coeess
gbOwdan WO gm0 ALU @owe o CPU & gemnd emdd §u H3®0 oee) Dok.

It manages the execution of instructions but doesn’t handle the mapping of virtual addresses to
physical addresses.

00 coees Hutidn 530 DERMWOD WOS HYS 9B BN 6O O3 BB BHWELD
H53® ®ecesiess aNo.

Essentially, the Control Unit acts as a supervisor, guiding how the instructions are processed by the
CPU components, but it doesn’t perform memory translation tasks.

go30m3e0s®, CPU ©:0dn 888 coeed owo®m Hmon 8 035088 ©)e® Somn
glemenny e DX OB, Y X Pow =lOLmS MLRES Be eMWMOR.
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3)

4)

5)

L1 Cache Memory /L1 &> ®oee

L1 (Level 1) cache is a small, high-speed memory within or very close to the CPU, used to temporarily
store data and instructions frequently accessed by the CPU. L1

(1 o ®30e8) OV Poww 05 CPU ne aid o) go) mesaed aid nf), 606 ownt,
CPU 888 8m0 @edn 0o et oo coees mdmind ®d) H3R0 :)dm DoO®E.

This memory is much faster than accessing data from the main memory (RAM) and helps reduce the
time needed to fetch instructions and data.

cOR PoWH LV dowenst RAM edn ¢dn gedr &0 O8) 9 Buds O oo Coees
00 5D @R ®WIHPD Codm MEE &8 HOe0 comd 8.

Although L1 cache holds data, it does not perform any address translation. It simply stores data that
has been accessed recently, allowing faster retrieval by the CPU.

Ll &n ooomn eom O DO agod, O HBe 38» «0dbhomwns B emOB. dr Heess
D€ Hede § cin @A) OB, CPU 968 08xds @) aid®0 9! ored.

Memory Management Unit / ®me o¢@mmogn Swmwme (MMU)

The MMU s a specialized hardware component within the CPU that is responsible for translating
virtual addresses to physical addresses.

MMU w8 o003 82 ot 8500 =bdbomn H3® ces duHd gn CPU ae &b
SesBm €adr® ©oO0DMOED.

It uses data structures like page tables to map virtual memory used by programs to the actual locations
in physical memory (RAM).

0 et dmwed (RAM) ovs &0 0o Oied®ns 9Bs =m0 DO® GodS DUW®
B8508vn 83880 89 Oy 85 edm Oxmrs ®Sm BDOG.

The MMU allows the operating system to allocate memory efficiently and manage processes' access
to memory, thus supporting features like memory protection and multitasking.

MMU o0& c@emn® ©€Bnd oo bosedd 08 H000 oo HWORSEE Ommwd
256800 DEPMWOIH 53D 98 oEHd, OGS oW OBEIR 05 Y WMOERS O
Sedi@e® BEM) OM© 8.

Page Table / 89 &x®

A page table is a data structure used in virtual memory systems to store the mapping between virtual
and physical addresses.

89 900 we) gods 0 B B gud B5WEvm H3® “aR) B3R ©es gHdn VM
oERB0R @O DOD 55D O¥DRH.

Each process has its own page table that the operating system maintains, listing where each piece of
virtual memory resides in physical memory.

6@ FOORHDOR 6PemRd SERBK OBV K DHISEHR B9 KDL &Y, EIDD DMWEE
0 O 05 PVWH COHNES ewmmie, I RIGESHOD DOTB.

While it plays a crucial role in memory translation, the page table itself is not a hardware component; it’s
a data structure that the MMU uses to perform translations.

o =0bomed & Or HOMBOD WMHE®ORS 99 WO® HBO, 8] OQYD £adN® OB
emed O «ldbos &g 5300 MMU e)8m) w08 o Dz5HGR.

Correct Answer Summary / 008 8€mot OIOI@®

The Memory Management Unit (MMU) (Option 4) is the correct answer, as it is the actual hardware
component responsible for translating virtual addresses to physical addresses by using page tables and
other structures.

oD DEPMmwog Sowe (MMU) Bode 4) 5008 Bgmod 0, 89 9@ o6 Do dxmns
5))85)%@55 86003 08® 95D PB®ORD addbomn H3® nem DKHO Wy B £adl® 00D
O 0.

~
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5. Consider the two binary numbers P = 10110001 and Q = 01001110. f X =POR Qand Y =P
AND Q, what will be the values of X and Y respectively?
P =10110001 @e» Q = 01001110 & €80w woam ecwd wems®. X=PORQ o Y =P AND
Qa8 X oo Y 8 goons e BEOES omnm oo e?

1) 01001110, 10110001 2) 10110001, 00000000 3) 10110001, 11111111
4) 11111111, 00000000 5) 11111111, 10110001

Answer : 4)

Bitwise OR

The bitwise OR operator is a binary operator in programming that performs a logical OR operation on
each pair of corresponding bits in two binary numbers. The result of the bitwise OR operation is a new
binary number where each bit is 1 if corresponding bit of either or both operands is 1, otherwise it is 0.
39 ga@d® OR cReon® vy 00 6@N) eeods guoie QY OEXS dm =mHB® OR
ePemnEdE Be woOm PpOeCRmed €800 cPemREB. 39 gdm OR 6@exnred oHden »O €800
o0 D& gmo OHE gaOe & JQOW 1 2O ex) FQ ccw® | 68 HP e ode)m YO 1
@8, et eam®s »® O (0 8.

In Python this is represented by the | symbol.
eBos B8 0n | owesnens Hotemn OR.

The truth table for the bitwise OR operation is shown below.
9 e50dm» OR cPenr® ©EM S DX SOD Eied.

P PORQ

0

==

—_—— O

1
1
1

Accordingly, the answer can be obtained in the following way.
& 650 BENO c®D OO E®D MH®.

101100012
01001110,
11111111,

Hence the value of X 1s 111111115.
8 59 X & goo 11111111, 8.

Bitwise AND

The bitwise AND operator is a binary operator in programming that performs a logical AND operation on
each pair of corresponding bits in two binary numbers. 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 50> AND e@ee@® 08 DOCRNCEE oS 0% €800 60 O GO €800 oAN)
ceemd oo QY WOE®XS @ AND abSn c®eanls B¢ wOR. 39 auod® AND e®eeed®
5500 90 €000 ©andE 8% 00 OHE JY YOEXS ccendH® autle A e |1 H wde)m
F90 1 @8, el ean®B a® &» 0 8.

In Python this is represented by the & symbol.
oG98 HE 6®0 & HeTHERs HoreEnn WOG.

The truth table for the bitwise AND operation is shown below.
39 e5dm» AND c@emnp® 6es®) 3D DK oo £1t5ed.
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P [ Q [PANDQ
0] o0 0
0|1 0
1[0 0
1|1 1

Accordingly, the answer can be obtained in the following way.
& g5® B0 oot PWMOKD ERIOD BIH®.

10110001,
01001110,
00000000,

Hence the value of Y is 00000000;.
8 590 Y 8 goo 00000000, ¢8.

In addition, there are two other key bitwise operations.
80 g@m0D 998 Lm J9 0D KRS e ©O.

Bitwise XOR

The bitwise XOR operator is a binary operator in programming that performs a logical XOR operation on
each pair of corresponding bits in two binary numbers. 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 0 if they are
the same.

39 go@dm XOR c®eon® o) €00n ©an eemBds guo Y @OEXS ®» mMOBm XOR
cRemrds B WO® POCAMEE £ORr eReedD. Y amedm XOR oPenrpe® ©Hden ®©
€800 030N 0% g0 OBE 5 O 50 3 cOxS HB sHe)m QD 1 O g &) o™
o® 0 eB.

In Python this is represented by the ~ symbol.
olos) BE 6k " HeMENs SOOI WO,

The truth table for the bitwise XOR operation is shown below.
9 gxedm XOR c@eonn® oe®m omsm) QD o5 £ri5ed.

P Q P XOR Q
0 0 0
0 1 1
1 0 1
1 1 0

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

Bitwise NOT

The bitwise NOT operator is a unary operator in programming that performs a logical NOT operation on
each bit in a binary number. 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 ga@ds NOT c@eonn® 08 DPeCRNCEE D0 cRemu®s O g0 01 800 RN &I®
e B NOT e B¢ 0&. 39 g5dm NOT c@esnwned® £Hden dsfes O &
9 eE0E® e HO €800 Gwrd. 6®HE 0, 1 DD o8 O g0 1, 0 VOO & 8.

In Python this is represented by the ~ symbol.
oG98 HE 6P ~ HEHENs SOt WOG.
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The truth table for the bitwise NOT operation is shown below.
39 gx0dm NOT cPeonnp® ©em o3 D0 oD £15ed.

P NOT P
0 1
1 0

Accordingly, the answer can be obtained in the following way.
& 620 BENO com HMOND ERIOD ®HIHE.

10110001>01001110;

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

6. What is the 2’s complement of decimal -12?
e -12 8 2 & goaginn RO ¢&?

1) 00001100 2) 00110011 3) 11110011 4) 11110100 5) 11111011

Answer : 4)

This decimal number must be converted to binary before being converted to complementary representation.
aR0n HOEMHs0 o S0 680 B8 £HRN ©AND €800 DD &5 WOV PHE®.

1210
27 26 23 24 23 22 21 20
128 64 32 16 8 4 2 1
0 0 0 0 1 1 0
00001100,

1’s complement / 8 gHROD®

1's complement is a negative binary number representation technique used primarily in computing.
1 8 gaEdnn 0y B DKwen®s alKIMNEEE @D s ©ifn £ORE 0By 5 DORS.

1's complement of a negative binary number is obtained by inverting (flipping) all the bits in the binary
representation of the number. In other words, all Os are changed to 1s and all 1s are changed to 0s.

©aEn £OR® @A 1 8 auR0nr @) ®SES HANed £ORK Hortemed i Boe® 9
oBei® 8@6@ (e0gP) PE8. cdar) Dox DERs Hoemd), Bue® 0, 1 ey, Bwg 1, 0 eEes
005 ©8.

00001100, = 11110011,
2’s complement / ecend gaROD®

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

2 8 gaEtnn 0f) oK OE CRY) OB 5 Hotemnn Hie® PIRD, OHE OILE 6DenRd
99 (MSB) ©oaxe8 @Rl Sewisan OB, O ®0s o3vID 06 by SLAS0R ERY) 65D
LI 6% HEH) AQED MO O SOISHD 0.

Finding the 2's complement can be done by adding 1 to the one's complement obtained.
2 8 gauonn 60068t EA®E dewd gHRONKY 18 dwn 5 96 Bewe ®HiS®.

11110011,
+ 1,
11110100
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Signed magnitude method / @RMOT 003 Horenw

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 BB HOEEH PVO® Ky £OPK NE RO SR SOt HSe® PIRD, OBE DN
R 100 i8R cdend® @YD (MSB) @)dm 0. @530 39 -axed SxEBDn Hewisaw WORE.

The MSB is used to indicate whether the number is positive (0) or negative (1).
020 o (0) ¢ @agn (1) ¢ v crd@D MSB @8 8.

+1219 = 00001100,
-1240 = 10001100,

Unsigned magnitude representation / @#) 08 &3 SHOr=Enw

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.

R OHD ©ody) HorE® ©f) 000 NE ©aFN MO SO HDN) HeRISHND WO® HWMORD.
c®® PeEE, fORr PERDNI (FY) =DM DOHEE HBE ERE GMONON MAHO, GRN)ES
BetO® 68 g Hoemnn B30 SPH.

+1210 = 00001100

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

7. Which of the following is true about 2’s complement?
2 8 gadnn 68siNers oy OO oms 68 &7

1) An extra bit is used to represent the sign.
e (sign) Hotegnn B30 gRHO QPN ®HIDD eEd.

2) Makes it possible to build low-cost, high-speed hardware to perform arithmetic operations.
&t O ePemwrd® g H3® oeHm O8) ¢8vdd B af cadl® HoedPD EO®HE ©8.

3) Addition and subtraction are used as two different operations.
ony 530 o g8 530 OBem»MO cONS cPemrd® et co Be ewed.

4) Usually represented in hexadecimal number system.
ORVNBEHS @6 COR AN BN PGS Horew ewed.

5) Used in first generation computers to perform logic operations.
MOHBD ePexd® Be B oe® Oef ©08s0eds =lvImde MO .

Answer : 2)

Let's consider each of the answers here.
608 gid O O BSEROL SO O ARY.

Option / w@ee 1

This is false. In 2’s complement, the leftmost bit serves as both a sign bit and part of the value. If it’s 1,
the number is negative; if it’s 0, number is positive. No additional bit is required specifically for the sign.
eRr gooBRd. 2 8 gamdwed, O8 eweded B FYD RIS 0 §Wed MO e W
DOR. &0 1 &V, @O ©agn 68. O () N, DD V» 5. ENE HEM) JeEens GRMO JYDS
ooz emed.

Sign
128 | 64 32 16 8 4 2 1
1 0 0 1 1 0 1 0
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Option / S>den 2

This is true. 2’s complement simplifies arithmetic operations, like addition and subtraction, without
needing separate circuits for positive and negative numbers. This efficiency allows for lower-cost and
faster hardware, which is one of the main advantages of using 2’s complement in computing.

eRK HBKH. 2 8 g5R0NGE AN 0N 0 HAN) HED) 0D &0sd FOMS MO, Oy HO® 6
a8 530 5 gt NI 6PeHRE HOR MOR. e¥W a8 Bwed 0 0WOB cadr® 5oedPD
98 5EHB, dr sldugmed & 2 & gaudme @O 538 oo OHBGH.

Option / Sden 3

This is false. In 2°s complement, subtraction can be handled as an addition operation (adding a negative
number). This feature is what enables the use of a single circuit for both addition and subtraction, further
simplifying hardware design.

Pr goosed. 2 & gaEiwedE, a8 530, Sy 538 PR e MIBOS®H M (Hagn
oI Oy HOV). £adr® SHLOID DHOEODT BOR WOBS Sy HA® oo a8 H3® s WO
25 80w D)Om 5O 00 der@re®mn 8.

eg: 120 —45 > 120 + (-45)

Option / 8wdewn 4

This is false. While hexadecimal is often used to represent binary values compactly, 2’s complement itself
is a binary representation system for integers. Hexadecimal is only a convenient shorthand and doesn’t
directly affect the 2’s complement method.

OB FEOBHD. ORK GORS B.EBmHD Hotemnn HOP oem @8 e®d eesn) 80 @S O NI,
2 8 gaednn 5D oem €800 003 SEABn ®dm OB @8 cOR 0y oHE WO PIDE
cs O g0 2 8 ouuon DOND 0D DEDISES HTe.

Option / 8w@ew® 5

This is false. First-generation computers mostly used sign-magnitude representation for binary values, not
2’s complement. 2’s complement gained popularity later, especially in modern computing, due to its
hardware advantages in handling arithmetic.

6P FEOHBOE. 6y 208s0Ed alven ede®) 50 @B e IR0 HO®S HEM) MO
©o08) Howen 80 2 a5eon 6ed. 2 8 3000 Se6eensS HO®m SODIMDOMEEE ot
O NBODE® £ad® OB eHNEds ©ad SHBRBOND & 8.

So, the correct answer number is 2.
OO5), HOOE BSEHOT Go® 2 ©D.

8. Consider the character representations in Table 1 and Table 2 given below:
e 999 1 & O¥d 2 & i gued elsod RDSI.

Table 1: & @ | G | &t Table2: - | 25 | 8 i
oD85 | 0D86 | oD87 | 0D8s 0B85 | OBS6 | OB87 | OB83

In which of the character encoding systems given below, the above characters in Table 1 and Table
2 are represented?
95 990 1 ® Ovd 2 & gued 9Eles Wiy EID e oY PR B0 en® SEAHORSE?

1) Both Tables 1 and 2 : in ASCII
0x 1 & 2 o» ecmd® ASCIl e¥mend

2) Both Tables 1 and 2 : in UNICODE
o9 1 o 2 v ecm® UNICODE ewmnens

3) Table 1: in ASCII, Table 2: in UNICODE
0@® 1: ASCII edmews, 89® 2 : UNICODE exmens

4) Table 1: in EBCDIC, Table 2: in ASCII
0@® 1: EBCDIC emen®, &9 2 : ASCII emmen®

5) Table 1: in UNICODE, Table 2: in ASCII
9@® 1: UNICODE exmens), &@® 2 : ASCIIl e=mens




RAVINDU BANDARANAYAKE -13- Hictfromabc

r

Answer : 2)

The characters in both Table 1 and Table 2 have hexadecimal codes that fall within the range typically
associated with UNICODE encoding, which is used to represent characters from various languages,
including non-Latin scripts. ASCII, on the other hand, only represents basic Latin characters and does not
support the Sinhala and Tamil characters shown here.

090 1 o KD 2 » ccendHd GEBODR 88 £md® ey &S gud §O) e@esenss UNICODE
eomn 00 HOBASID OIr BED Bied, O EDS MO RO HIH® 58 WORS Fwed
Sewican 5300 @B WOR. gems gm0 ASCII, 90D B8 gfed oz Sewismnn wO® O
608 eosiD) gif BomE 0N LAE RO OEH OHK EMENOE.

ASCII Encoding

ASCII (American Standard Code for Information Interchange) is a character encoding standard that
primarily supports English characters.

ASCII (ezmoOmndr &ORIO oeHm &iedmee) 68D eSmr) 0y 908 GNed HEe YLD DX
OH® 508 el eBRHWOM SBHRE.

It only has 128 character codes, ranging from 0 to 127 (in hexadecimal: 00 to 7F).
08 gittesd 0 80 127 €0 guied ewom 1288 0 (68 codens: 00 &0 7F ewe)).

ASCII encoding can represent English letters, numbers, and a few special symbols, but it does not support
characters from other languages, like Sinhala and Tamil.

ASCII ctdomn 968 gnot, 9etnmd® oo Dede cem HHowE Hewisw e oibd 9D O
BomE 6O 6cRE iS5 cONT MPOCH GERO HEH) NG GMENOER.

Unicode Encoding

Unicode is a much more extensive encoding system that includes characters from almost every written
language in the world.

wSem ©y eimed 0@ I WOHNR e el HINEH DN QOC BHWOM SERHRH.

Unicode can represent over a million different characters and uses hexadecimal codes that go far beyond
ASCII’s limited range.

@Sey 98 goed FPumwwd 08 SHewismn g ol gmo ASCII 8 &88m oOmens RDO
O &8 cO® ey @D DOR.

Unicode includes characters from many languages, such as Sinhala and Tamil, which are the scripts shown
in Table 1 and Table 2.

@S 1 8Qed om 2 DYed o5 &5 GO 08 BHR 65 & Oi5 6REH) WISDORD
goed e 0.

The Unicode character codes for Sinhala typically start from 0D80 to ODFF, and Tamil character codes
start from 0B80 to OBFF.

Bome o Sy g0 cn OPMsens ;HOBn e 0D80 &0 ODFF ewmo) s oo
ee®g ged e 0B30 80 0BFF e550) eo8s 8.

So, the correct answer number here is 2.
O5m), 608 HOIOE BEPOT How®d 2 ©O.
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9.

10.

Which of the following is the most simplified expression equivalent to ABC + BC + ABC + BC?
oo 200 ABC + BC + ABC + BC ©®» oteond nes 0o 00150 6O 909 @6 Ses® ¢&?

1) ABC+ ABC+B 2) B(AC+AC)+ B 3) C(AB + B) + C(AB + B)
4) AC+AC+B 5) AC+B
Answer : 4)

We simplify this expression using Boolean laws.
cP® MEH® YW 55 DO O WOR.

ABC + BC + ABC + BC

C(AB + B) + ABC + BC Distributive law B@0& &)
C(A+ B) + ABC + BC Redundancy law @83 &m0
C(A+B)+ C(AB+ B) Distributive law @0 &)
C(A+B)+C(A+B) Redundancy law @605 o)
CA+CB+C(A+B) Distributive law 8e0® &)
CA+CB+CA+CB Distributive law 8e0® &)
CA+CA+CB+CB Commutative law &s)e€® &5)
CA+CA+B(C+0) Distributive law 8@0& &)
CA+ CA+ B(1) Inverse law @Beci® o=
CA+CA+B Identity law &bO0)®8 S
AC+AC+B Commutative law &®)e€® =)@

So, the correct answer number is 4.
OB, HOIOE BENOTL o 4 8.

A block diagram of a sequential logic circuit is shown below, with one block labelled as “A” and the
other labelled as “B”.

O e A ee® € e O B ee® & B WO &5 gudn MLHBD odednw Y
eooee (block diagram) oo &rsed.

v

A 4

Which of the following statements about the above block diagram are correct?
9D MY ©0H SEACD oy OO LWB/e ovs 68 &7

A. The block A is a combinational logic circuit.
A emoe eeewise (combinational) mbBn ©3edwn.

B. The block B is a memory element.
B exmoe @on gEr®ed (memory element).

C. Only the block A can be implemented using logic gates.
A e Rz MO €010 MSDHERS FHIOD MDD &IL.

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All of the above.
A 0. B oK. A @) B s@8. A o) C ood. ouD BLEEP.

Answer : 3)

~
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Block A: This block has arrows entering and exiting it, suggesting it processes inputs to produce outputs.
A emOe: 6®® 6MOND GINC 9% 05 B0 Soe &, 00 ODHENNS S5EedRD &e)® HWHD
eRE e WOR.

Block B: This block is connected in a feedback loop with block A, which is a key characteristic of
sequential circuits where past outputs (from memory elements) affect future outputs.

B emoe: e®@® emon A e 00 gHesiesl @ErmD 68SR DO &y, B0 &S &dsdde
0 BSOS O gm0 By OBCIDNS (DM YO OBS) MDD OBHEINNS Weds DEE.

Statement / e 1

Combinational logic circuits are circuits where the output depends only on the current inputs, with no
storage or memory of past inputs.

Boeris®m MOBL aded Ky oSN OBRS ) B CPIE Or) S5, gBD ;E)® O
530 e» Poww eMID 00 8.

In the diagram, block A takes inputs, processes them, and sends an output without any indication that it
stores past states. This suggests it could be a combinational circuit, like an adder, multiplexer, or decoder.
Ot E0HES, A emOH §E)® Q) ®5, 50 cwed, 05 OB B HTORS ORI DO» VOO HDe
FlenORBS eMOD fe)mns OB, 0k ledSes O HLEDXD, AHSOWOMDE &)
Seomns 5 oeenises adedns 8 o OB.

Since block A does not seem to have feedback or memory capabilities on its own, it likely represents a
combinational logic circuit.

A emoeed obecien 6o dmw HB®Os 65 DL cmecen® BN, OB 6 B8O Loeriss
OB =ded0s Hewismnw DOB.

Statement / e9Xx9e 2
Memory elements store the state or past outputs and can retain information over time.
DD YEIG HBO 66 OB OHCINRS O WO GO WERND OO EMONOT OED) BB &Iw.

Block B is connected in a feedback loop with block A, where an output from block A is routed back as an
input to block B. This type of feedback is typically used in sequential circuits, such as flip-flops or latches,
which are the building blocks of memory elements.

B e, A emde 00 gfeciesn gers oPs 90 &im, B emded, A emdens @ed®
ofeans HeDns eEd gre ®HODY EER. PR MmmMoed gHeoiezn NPINBERS SEeNE )
latch &5 a5pEdn 300 @8m 8. §0) Puow Yrw oGS Sww 8.

The feedback connection implies that block B is storing or remembering some part of the previous state
or output, making it a memory element.

gbecie®n HBRINMOERs Finedses B emden 60 nulded &) ofe)med K8 Mot GRR)
53605 0] P D) GRS BN P YRIWHE DD o HIBRE.

Statement / geXx9w® 3

This statement is misleading. Logic gates (AND, OR, NOT, etc.) are the basic components used to build
both combinational and sequential circuits.

cOR CWHK M KO aO®. OB €0 (AND, OR, NOT &En) g enises 66 a5udm
aled 6P MMNHPVD @MSm) WO® YW 08D 5.

Although combinational logic (block A) is typically implemented directly with logic gates, sequential
circuits with memory elements (like block B) are also implemented using logic gates along with feedback
connections.
©oeRiEm DMODD (A emON) PDBEH MODD €010 EB HIGORD JUIRD 5O, P YRI®
0B aaEdn 300 (B emde &i8) ¢ obeciemn «Basidm o2 OB €0 ®ISDHens
Hosew 8.

For example, flip-flops, which are common memory elements, are built using combinations of logic gates
in a specific arrangement that creates feedback, allowing them to store a bit of information.

COBDOMRT 6RE, MIDNS PND YErI® O BSEeIE 6@MBNW iries MLHBD £O0DR ©oeris®
28RS abeciesn SHLIW WO EMONOT AN HAPD B HEHD ©OER.

Hence only statements A and B are true. So, the correct answer number is 3.
& 650 A o B ome s oos 60. O05r), HOIOE BENOL G 3 6d.
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11. Consider the following logic circuit consisting of NAND gates:
NAND €910038 0@sdn cnm cieds mnbidm odedn oEeis.

A— 1
B

Bs
o=

If the required output of the above circuit is AB + AB + C, then what should the inputs X and Y be?
9o =dsdend® godEdn ue)mne AB+ AB +C ogesl &8, X a® Y ey 900 8o g &?

1) X=BandY=C 2) X=BandY=C 3) X=BandY=C
4) X=BandY=C 5) X=CandY=B
Answer : 3)

First take the output F here and simplify it using Boolean laws.
©oEc80 608 F obfoon eers 80 [JBWS) 55 @)8nens 6 wof.

F=(AB).(AX).(V)

= (ﬁ) + (ﬂ) +Y De Morgan’s law ¢ @90 ©e®nn
=AB+ (ﬂ) +Y Double inverse law €850 e@fei® &=
=AB+AX+Y Double inverse law €850 efei® ®xw®

Let us now compare the obtained expression for F with the given Boolean expression.
ers € i QR0 OWONG 00 F O oad) Qmmdn oesedmn mOg.

A.B+A.B+C
F=AB+AX+Y

Accordingly, it seems that the results to be obtained for X and Y are as follows.
& 650 @858 X o Y O oidne gn £59c oon &0 0 eseadl.

X>B
Y>C
Y>C

So, the correct answer number is 3.
OO5®), HOOE BEHOT G 3 ©D.
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12. The operating system (OS) is another program that runs on the computer that has some special
responsibilities. Memory management, file management and input/output management are some of
these responsibilities. What is another important responsibility of the OS?
e@emn® ocBw (operating system) g e § DHHE ©HHD, SOIMWHD NON® O HOB
DOCCARD. v DECEIMDON®, 6X)H DECOMDOMNB 66 ILD/SHE)D DECOMDOND OO
DOHBORS ©PHON. cRemrd ofnted MO dic®ws DHHRS des BN &?

1) backup management €260 DHEDMDOIN®D
2) cache memory management 58 05 DHEIDMNDOIN®D
3) compiler management &8©)ED DEDMMDOZND

4) process management SHS DEDNDOLND

5) system clock management &5 SoSfen DEDMDOBD
Answer : 4)

An Operating System (OS) is a key software that allows the computer to function smoothly by managing
both its hardware and software resources. Think of it as the brain of the computer, which handles the main
tasks needed for the computer to operate.

e®emnd® ofadns (0S) vy e3mEmnd 08 £adr® B DacWl® HBsH e LR DEDMDOLNED
DOBS a0 Fu H3PD B HRH® LS BMORS. alvme JuIem S0 HOGB GRS
;MORES HROE® 0OMMEE DED 6RO O BB ®im.

The OS is like the computer’s main controller, making sure all parts work together effectively. It allows
users to run applications, manage files, and interact with the computer in an organized and efficient way.
Examples of popular operating systems are Windows, macOS, and Linux.

ePeR® 6K OOIMMEE SN SV OiBK, BHE® eMOS dRE)BD s OO O WO OO
0® AR @8. O» adBHEPRENO ered® HuBew HIRD, eMe) DELMDOMB HEPO B BBNMBD
o) DDESed ;mHWOonhs aldvnn 6o gSd Hr) HORD 98 HER. Bk eReewrd® SERd
OEe® ce)mOgn Oxesy Windows, macOS & Linux .

The Operating System (OS) performs several main functions to ensure the computer works properly.
aSemnn HB@MOD Hu) 530 oednm 500 oem ePesnr® ofadn OS e Mbrns HHewes
99 MOB.

Process Management / §@0O€ DEOaO0®
The OS manages all the programs or processes running on the computer.
OS edvgmmed Susen & BrgR RE0®s 6e) SRR DERMDO®D WORE.

It decides which process gets to use the CPU and for how long, allowing multiple programs to run at once.
®w CPU odm wg @ved 00 HDRBRE 05 6medi MIRNES Qeme 05 BHOe DOG,
OWOO DRNROHS HHerS HuIKew 00 @i oEHd.

It handles switching between processes to make sure each one runs smoothly, which is called multitasking.
0 SR gmd DR HEOWOES OF O HOR NP0 FuIew O QDD B® AR ©®, O
Ry DO eEH HIESED.

Memory Management / @m0 DE®MNLDOE
Memory management is the OS’s way of organizing the computer's RAM (Random Access Memory).
00D DEOMDOMNB 08 3o#We RAM (068m0 £edr dmwn) eddmn 5368 OS rd.

The OS keeps track of which parts of memory are in use and assigns memory to each program.
ePerd® B Powed N eMOE @B DOSese rs SHoOWeMn WO®» O O O
ORROHND OBW®D SOORB.

When a program no longer needs memory, the OS reclaims it so other programs can use it, preventing
conflicts and crashes.

DNEOHNDO DHOCOOD PV GOVS e 80, OS d» =dm» ED) @8, 990 Dar DRHOHS
OED O MM DE ®iw, @98 oo Je o8 DEHOGE.
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File Management / e®)&) D&®aNOSNn
The OS organizes data into files and folders on storage devices like hard drives.
0S ead o3 O3 @R E2DOR 6@E) B BMICRO VDD £B5D BH® WOR.

It helps users create, save, open, and delete files, keeping track of where they are stored.
00 a0HEnRSO emg) BIERD, KAUIHPD, 8dam HGRD o® Bw) €180, ) ®WAR WO &iB SHD®
53Segnn HOD comd 8.

The OS also controls access to files to make sure only authorized users can open certain files.
AREED «0BRSNO e GioNd® g S0am BE ad DD OB AR WH® oesm OS O&Hs
60 0D LEIK® & CIEN® WOR.

Input-Output Management / e)»-080)00 DEOMmose (I/0)

The OS manages communication between the computer and external devices, such as the keyboard,
mouse, printer, and USB drives.

OS edm@me 05 oROOOD, YBmn, et wSpn o USB 0 8 8O co1d oo
O55eSemD DEDMWOIN® WO,

It ensures data flows between the computer and these devices, allowing users to perform actions like
printing documents or copying files to a USB.

0% 0mIMD®D O 600 CEN® GO £5D MR H®HBD OB, elHepdso e fenw B
e} USB &om0 em)y) 80os 530 5 Hu) Be 5300 98 oeed.

User Interface / ©3@ew» aadi@aems (UI)
The User Interface (UI) is what users see and interact with on the screen.
e08eD anoEam® (Ul) wy o36pmns Ho0n 0o £59 66 gSbH®) DO eend.

Most OSs offer a Graphical User Interface (GUI), which includes icons, windows, and buttons that users
click to perform tasks.

edes OS 888 witwed =G aooil@nznms (GUI) 85598 e gm0, bons g H3®0
a0BEDrS SR Do aln®, DO 66 ABHS e ©8.

Some OSs also include Command-Line Interface (CLI), where users type commands to control computer.
0®®0 OS ®@D2 Command-Line Interface (CLI) eipgs 08, 08 o06emns o3®m® SH@M®
5520 S OBE DOB.

The OS is like the manager of the computer, organizing how programs run, handling memory and files,
managing devices, and providing an interface so users can control the computer. This helps the computer
work efficiently and allows users to easily interact with it.

OS wg) =e3mwed DEMDOL, DRNEOHS HOIBien & HMON HBNNG HAV, VLD BH W)
DOV, €000 DEIMWON® HOO 06 =0BEPRSO SSOIMBE RN DE O GO YHINDE
Y E® 8 ®. 6K «lVHmDE MLESEPD 8 HOPD o «OHEDASD Odn P o®HEEDS
gsob Hu) 5300 98 6Eed.

Correct Answer / 9108 880
4) process management / §®)08 DSOMDOLD
Explanation / esten€@ H3®

Process management is a fundamental function of an operating system. It involves,
DO DEPDMWO®D ) RHRE SERBHRD YO MOORD. WO FIHEH DS,

Creating and terminating processes: The OS handles the starting and stopping of programs.
HOR Bome B50 oo s H3E:0S &S rdedns mHOBn B3R om MO B DOBE.

Scheduling processes: The OS decides which process gets to use the CPU and for how long. This is
crucial for multitasking, where multiple applications run simultaneously.

Boewognn 5868 F§wdE: CPU ¢#)8m) ng uuied n@® SORne 66 6medE mEK:S OE e,
wlok) 0885555 BHOH WOR. ROR 6wed® SO0 TSR O» VY WMOB BED 600 M)
Oy 8.
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Coordinating process communication: It enables processes to communicate with each other and manage
their interactions.

O8RSO HIOR osiHedenn: O SRS ODemm 6B osHedemn HOPD o Sed
gSobE0 DEPemOn H3SRD i HEH®E.

Handling process states: The OS keeps track of processes in different states (running, waiting, ready) to
ensure efficient CPU utilization.

BOBe® HWORed ator: Mmbre® CPU odnn oodn H30 oe®) e6Peann® ofddfn 881
2550 (WDa®, Ol BIP, Ke)xd) §0OR BERe, DVLMDS DA ®3.

Why Other Answers Are Incorrect,
edar BEHOL BIOE B,

1) Backup Management / €060 ©EO®MDOED
While backup management is important, it is not a core responsibility of the operating system itself.
Backup processes are often managed by additional software applications or user actions, not directly
by the OS.
c}c;céa DEOMDOID De®B O DO, O® 6PeHRd =HEER YO DWHVW emed. coad
HPOR eMe®n) 80 DELMDOMB WO ERSes adHebn dacwe® 6wed e adKED HW
0B85, wad® OS B eamed.

2) Cache Memory Management / 8o @ DEOMDOED
Cache memory management involves optimizing the use of cache (a small amount of very fast
memory). While the OS may influence caching behavior, cache memory management is primarily
handled by the hardware (CPU) and is not a distinct responsibility of the OS.
55 99D DEIMWOMRD 585 @IODHH eKs HO® HOES 68 (9 0D PBWEE wA)
sees). OS 58 onddE O ee® BE o goo, 555 Vo DEOMWOMD YO
Owens cadr® (CPU) 868 o5dtds o0 & OS 8 Sede dODHPE eaned.

3) Compiler Management / ©8&)6 DEPMDOLND
Compilers are tools that translate high-level programming languages into machine code. Managing
compilers is not a responsibility of the OS. Instead, the OS may provide the environment in which
compilers run, but it does not directly manage the compilation process.
oSeen K0y 9o 03068 PNOCEA MIB) KBSy GBHWD aldLYN® WO 6POES 8. BHdeIeD
DERMOID OS 8 DBV exed. & 60500, OS GBS oleem SR O% adedn aredn
oD 9B O® 08=ed HRORN ©HILOR DEDMDOMD eMWOR.

5) System Clock Management / €08 SosiRne DEOaMDOSND

The system clock keeps track of time and synchronizes operations in the computer. While the OS does
utilize the system clock for scheduling tasks and managing time, it is not a standalone responsibility
like process management. The clock management is more about timing than the broader scope of
managing processes.

eEd sesne mMEe SH3Ben D0 oo elvmed ePenrd ©PPNRLD WOR. cPemnr®
cEBE MHRES SHoODOME HOO 65 MEE DEPMOME B3 see oD dSesSme
28m Do DO, 0 TOOR DCRMWOM®H O GO DD emed. SeSRW®
DEDMDOID B8 HOB eP® HGe® O3 Bew ©0wD O8) MR BEIED .
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13. When the number of processes started by a user on a single-processor computer increases, what
happens to the response time of each process as perceived by the user and the memory management
related work of the operating system respectively?
oboenny 88 55 owenns 68 eOOMDHD HOBH DO e Huiw®m (processes) RSO
8 Om 80, 8§ & O Huwan O° o3EHED 0D B0 £rEded ME®XO (response time) &
cPemn® ofSed PuD DERMDO MFD MOHBOERD BEDES NS B¢ @8 &?

1) Both the response time and the memory management related work increase.
o590 15868 MEr 65 PN DEIMDO®D MG MORRS B® ceP® OiREd.

2) Response time decreases while the memory management related work increases.
o590 e150e® MEE &8 O GO DD DEODMDOND HED MOERS Bided.

3) Response time increases while the memory management related work decreases.
85010 15868 MmEr 8 O B0 PV VEPMWOME HFD MORRS &8ed.

4) Both the response time and the memory management related work decrease.
o590 15868 MEE &) DD DEIMDOMD HED WORRS BN DO FREO.

5) There is no change in either of them.
& eccendH® cOunw Be emed.

Answer : 1)

A single-processor computer is a type of computer system that contains only one central processing unit
(CPU) to execute instructions and manage tasks. This contrasts with multi-processor systems, which have
multiple CPUs that can work simultaneously.

95 omee odeneEs 08 coces HRIBR H3PD ©m MDRRS DEIMWOIE B3O O PSD
oron® Sowns (CPU) @S gt odvmnm oEaBns. 6@ dmd0 o we o g CPU aiB
Ry owo® S5 it OHBDOER .

Key Features of a Single-Processor Computer / 8 oo o3@Enmnn e Qe

Single CPU / 8 CPU

The defining characteristic of a single-processor computer is that it has only one CPU. This CPU is
responsible for executing all the instructions from programs and managing input/output operations.

95 omee o00HED 68 500 e B O8 aites & CPU o o). e®@® CPU
DRE0®s RS Bre® coeed Jusidn HG® e ;Me)®/eBe cPemnrd® DEPMOD HS®
OC®) DOHD @mE.

Task Execution / emboo S§osen 55

In a single-processor system, tasks are executed sequentially, meaning one task is completed at a time.
When multiple processes or applications are running, the CPU rapidly switches between them through a
process called context switching. Although this gives the illusion of multitasking, only one process is
actively executing at any moment.

95-000% SEADND, MOERS FRPBDD HRIGRD 68, OB HOWO O Mmbrrs b 8. Ay
HOR e ewed® Husew O 80, asebunn &S80n ®8 HwdRrs ®de CPU 88 00 e8vewns
@0t 8. 600 AHMLEES BRAe, SO ED) £He, VNP Ve DD HDOD Bfes
0 HOR®E M.

Simplicity / @@ 2®

Single-processor systems are typically simpler in design compared to multi-processor systems. This
simplicity often translates to lower cost and easier maintenance.

Y- S5 ) o0e® 50 DH-0ne® SERE RVNSeHS HODH HOR ©. PR HOER D
ees)) 80 g8 BOoiws 0 oo NSHOD OO £3OLBR® WOR.

Performance / embm o)e®

While single-processor systems can effectively handle many tasks, they may struggle with performance
when multiple demanding applications run simultaneously. The CPU can become a bottleneck, leading to
increased response times as it must frequently switch contexts between processes.

95-000% SEAHDRD ees) MHRRS OB e MBOBN aid 00, 9CE® WO 6wed HBew:
OO0 Huisien O& 80 &) Hmdson 6o gove BE eidn. CPU s 280 o 8w e
gm0, 80 HOOR gm0 6sebmnns HHO AT BDE YO B B0 men Of) H3SD ey 8.
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Applications / ece®

Single-processor computers are commonly used in personal computers, laptops, and many embedded
systems where the demand for processing power is moderate. They are suitable for tasks such as word
processing, browsing the internet, and running simple applications.

25-0008 oSO CRVOBERS SQEGRD ©O0MEND, E@ISEDES, 6H 6Ed® AL OEH PEQR
VB30 205 eew 55D of5HOe @O 8. §0) 9By Hiwdd, gsobaeed ardeide o
BOR 6red® WOHK H3® O3 MDRRS LEM Qen ©8.

Advantages / ©&
Cost-Effective: Generally less expensive to build and maintain than multi-processor systems.
dre)d 830k y-0nn® SERHOED o8 cWRAMBRD 6m ST HOPD VNSRS B HR®.

Easier to Program: Software development can be simpler, as developers don't need to manage parallel
processing complexities.

ORe0ns 5000 onHed: O OLAVRSD EVSHO HIDED GBLIM DEIMWOME HOPVD GOOS
eMO VDS DaciMo® LBOVLIN® BOR B® &e.

Less Power Consumption: Typically consumes less power than systems with multiple processors.
&8 AEVHD olemisn®: OVNBERS V) EVH® OBD SEAHORD O/ &8 VKL demismn WOR.

Disadvantages / O)8
Limited Performance: Can be slower when handling multiple tasks, especially resource-intensive

applications.
B8 Db oNR: Ay MOHEKS, Jereens oBn-618 6ned® HROWe S0 BB B® &w.

Bottleneck: The single CPU can become a bottleneck if multiple applications demand high processing
power simultaneously.
Bottleneck: 98 ene® SO0 goHg orHa® ARXS 9CE BOSes 8 5 CPU ayads Bk &m.

In computing, a process is an instance of a program in execution. It is a fundamental concept in operating
systems, as it represents the dynamic aspect of a program and includes not just the program code but also
its current activity and state.

a0OMDWOMERE, HOBLS ©f) JOIEH O ORNEOHND ECEDOIMRD. O© NLOHND O
Fo® Hewismnn DO®» GHO NDEOHS BN SO MO O8 OHBPS HXMODS 05 BO®E,
FIEs 05 DS O PemR® SEASHOR JBD L WSEHRD.

Process States / §OC HBO®e;

A process can be in one of several states during its lifecycle
HOORBWS 08 8o» Opw NE OIBY DSBS Swnmn Bo eiio

New: The process is being created.
20: HOR® SHLOn D8 ©OB.

Ready: The process is waiting to be assigned to a CPU for execution.
Qe)®s: §ooRte Jusdn 53® ses CPU 00n «dded ) &0.

Running: The process is currently being executed by the CPU.
0. CPU 26 §0dRn &iod Husen .

Waiting: The process is waiting for some event to occur (like I/0O completion).
Ol 8J8: §0dRn «d Bcder B O emi A@ &I (I/0 odgdbsn H3® Oid).

Terminated: The process has completed execution.
goe%: §rdRn Husen 5 olabm O &io.

A process is an active instance of a program that includes the program code, its current state, and resources
it uses. The operating system manages processes to ensure efficient execution, resource allocation, and
user interaction, making processes a crucial part of modern computing systems.

HOOBWS 05 PREE L, OF DFRS HBBO® B O MO WOD HBSH HIHES DiBHOHND
Homd go80Dn. cPerd® cfafn Mmbredd Huew 53, oles 08 5 os edBGED
gsobHn) oodnw S50 oeHm JHROR DEIMDWOIMD DOB, PrOR o0s olvn OEABHOE
DOINDOD @R VDD O WOR.
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Response time is a measure of how quickly a system reacts to a user's input. It is a vital component of user
experience, significantly influencing how users perceive the efficiency and usability of a system or
application. Understanding and optimizing response time is essential for software developers and system
designers to create responsive and user-friendly applications.

B0 WMEG Ky SOBEMENNEE ME)DND SEASNE cNOS PRSs EBHD® wOBe wSe i
ARED. O =OGBED gB5eIDeE GBOGS ol 88 amo, EO0BEPLS SEABKD &) erePw
DORTEODO 6 CeRIHME DO OHM MO HIRBK W) RO DEROIB. Pac® HBOLRMBSO
0m eER5 SHOIPOOSO SHDOIFOD 6 OBHED-BME 6wed SHLDn HOPD LHNO WME®
FOeRIR WO @B 0m ousn B3 GOBOOMS 8.

Memory management is a key function of an operating system (OS) that involves controlling and
coordinating computer memory, including the allocation and deallocation of memory to different processes
and applications. This ensures that memory resources are efficiently used and that each process gets the
memory it needs without interfering with others.

oD DEIMDOID 0 580 HIOR 0 6wed® Hem Powr 605 HG® oo ede) ®ide HIHED
oD Pown OERDH DGR oo 6BRSIDOe B3 gined oPemrd® ofadum (0S) g™
MORRE. cPRES Pun ©8sE MLHHSEED ®Tm O O 6B WO GO O & HWORWO
O3 DD g gud ML) MO ER) ®.

Memory management is essential for the efficient functioning of a computer, ensuring that each program
gets the memory it needs while keeping processes isolated and resources well-organized. By managing
both physical and virtual memory, the OS helps maintain system performance and stability.

e3@IMDED MO HMOBOr OEH) 0D DEDMDO®D GHSOOS 5 MO, HWXOR HEDE)
DO 0Bes PO ©ONNE DOBS 6 NNEOHHWOD GOGS PHWE QIERS D CHB WOR.
95D 06 gods oD MR DEIAMWOMD B3e®s, OS edaded HWMIBOR 6 SNDOSO®
050 @D comd ed.

The correct answer is, 1) Both the response time and the memory management related work increase.
SHOIOE BERO 28, 1) o800 c15ded wmE® 6oH PnD DESOMWMONG NED MOEES e 6LHmd
Ot8ed.

Response Time Increases / @890 mew Oi& €d

As more processes are started on a single-processor computer, the response time for each individual
process tends to increase. This is because the CPU has to switch between more tasks (context switching),
which takes up additional time. Consequently, users experience delays as the system struggles to allocate
sufficient CPU time to each process.

95-0065 =0OIMDOD O SO ;MOBn d» 80, & O HOR® HEH SOHNO ersoed
MED 08 0. e®rd exn® CPU &0 208 bons (oscbs &00n) gmd d)or 880 & O
50) g0 MEXD ®» 0. OHPErD e, O 8 HWORH oeHm oEdw CPU men 69
530 B go®E WoO® VBN oOHEHDRES GBS GOESD.

Memory Management Related Work Increases / ®on Dg@aoofie o@sd O o8 68

When the number of processes increases, the operating system has to perform more memory management
tasks. This includes,

H5OR ©#s 88 d& 80, cReerrd® SEABHKD 8 Puw DERMWOT MOHKS HORVO Heed.
6RMD gIREH OS6,

e Allocating memory for each new process.
o O 90 HWORw o Lowe 08 H3.

o Keeping track of memory usage and ensuring each process has enough memory.
o ®I0N0 BSEE 05 DA DR oo O O FUORHD ODMOT PLWHS &S D
oodn H53e.

e Possibly using virtual memory and swapping processes in and out of main memory, which can
increase the workload on the memory management system.
0000 80 gods Ponr M8m HOO 6® LD PR NE 0D 9 B0m HOR KOO H3AVP,
DD DEIMDOM SEAHeE MO MOD OE) DE HIW.

As the number of active processes rises on a single-processor system, both the response time for each
process (due to limited CPU time) and the workload of the OS’s memory management system (to handle
and allocate resources efficiently) increase.

25-0w0s oAb On 6o SR w® Oif) O 80, & & HTOORK Hee B0 £r1ded®
e (B8» CPU men o&5neds) oo 0SS & o De@awosn ocaded workload (08w
MORSERD eBodRD o® ede) HdD) v® ee® &) 8.
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14. Which of the following is not a responsibility of the operating system?
con D00 ePemrd oddbfed DudHRs eamdsies; c?

1) allocating physical memory to processes
Do 6cm eIt Puwed 98 EAED

2) deciding which process to run
DO®» POIHD OB DE Q) 1B o H3®

3) keeping track of the usage of compiled program files on a hard disk
cad odon i ooemn § (compiled) DPEERD EWROR WITHD @I HOHS D) OISO

4) keeping track of which parts of physical memory are in use, which are free
x5 Powed NOH MO WS O8N @O €, WO MOS HeMLd COde, sy BBISHNO
RO ) OS]

5) swapping processes between physical memory and disk
exIDD PoDr ® £ad HO® O HK® KOO HEE®

Answer : 3)

An Operating System (OS) is a key software that allows the computer to function smoothly by managing
both its hardware and software resources. Think of it as the brain of the computer, which handles the main
tasks needed for the computer to operate.

e@emnn® ofdwe (0S) we) o3vImned &8 cadl® 6m Pacmre® Bss K& LMD DESOMDOBED
DO HROD Hw) HORD 98 HEH® QWI® ALWORH. OXIMD®L HWSVH SO0 GOGH QWIS
MORRS HROWDS OHIMWEE BRE® 6RO W BB ®Iw.

The operating system (OS) is responsible for managing and coordinating the hardware and software
resources of a computer, ensuring that the system operates efficiently and that users and applications can
interact with it effectively. Here are the main responsibilities of an operating system:

e@emrd® adBn (0OS) &dmwEnmedd £atir® 6 agime® OB DEPamosnn HE® o HBRSLDOSNED
539, B MLHRESEPD Futew O® O codnm B30 oo oSBEPRSO 0 6KRe8OERD O®
00 dEE)D e DD HK) BE HiB D B DOR. eReHEd® SEABRL LM DY,

Process Management / §@0OF DEOSDOLND

The OS manages all running processes on the computer, deciding which processes receive CPU time and
in what order.

OS edwenmed Breg® WO HORS DEPMDOM® OB, CPU mer ) vses e §rdRsse,
06 N GHBSEEDERIE KBS HOMD WOR.

It handles multitasking by switching between processes rapidly, giving the appearance of simultaneous
execution.
O HWOR g0 68vens 0T Heds DHMLHEG HROERE,OWOO Puidw H3ed ccs® @) cel.

It also handles process creation, scheduling, termination, and managing resources for each process.
On & O SO oesm HWOR SLIIe, Swdwome 53, gons HO om ©Bes
DEOMDOIB H3® & Be DORE.

Memory Management / @52 DEDNDOLD

The OS allocates memory to various processes and applications, ensuring efficient use of the available
physical and virtual memory.

OS o6 980 HWOR 0 60ed 6eH) VW 608 OB, COH®m 9B 05 GodS DWEE
DO 50 B30 cHdm DOG.

It keeps track of each memory location, monitors memory usage, and ensures that processes do not
interfere with each other’s memory.

A0 8 & dmm SN0 SHOBew WOB, o MBne 5HiBew VOB, e FIORS OHeNMeE
OODLO V) MO VO HS DOB.

It also handles paging and swapping, moving data between RAM and disk when necessary.
0 gOms 860w RAM oo odn o0 5 emam®, SQon 6m 5RO B3 & Hrddd.
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File System Management / e@)) o8 DEO®DO®

The OS organizes, stores, and retrieves files on storage devices like hard drives or SSDs.
OS ¢a® =o0td e®) SSD 05 ®AN) CEIODER ™Y SOMMHB OB, ®IN) DOB, o ED) ®.

It provides a structure for data (like files and folders) and manages permissions, file naming, and storage
space.

O et (6@®) 0 eMICA0 Oi3) Sem DINRES HeEK® B0 §OK0, 6@y B B3 o® WA
98 DSOMDOIG DOB.

It also ensures secure access to files by different users and processes.
0% 98 olbEnds om HXORS OB ey 60 HMHOBBD LEOBKR EHBL BOG.

Device Management (Input/Output Management) / €Sle® DEDDDOMN®D

The OS controls and manages hardware devices (e.g., keyboard, mouse, printer, and display).
OS eadro® cor® (6erx WrOIgdi, JED®, Y SPL 0 ©edBrHr) LIED® OB o
DEOMDOFN®B OB,

It uses device drivers to communicate with hardware, providing a bridge between software and hardware.
O® eadle® 00 03HedeNn HOPD E&]® MDD HMED OB, DacMe® &® €ad® GO ORDS
©ond.

The OS schedules and manages data transfer between hardware devices and the CPU, optimizing
performance and ensuring efficient communication.

OS 988} cate® co1e® 05 CPU gm0 5o 5o SHn@mOome 00 DEO@mmogn: o6, mbe
O oy B30 o MHESEE ©55eBemn B DOR.

Security and Access Control / epdeie® on @ede o)esn

The OS provides a secure environment, protecting data and resources from unauthorized access.
0OS &% enody eda0ns eend, et 0o 0OBes aoDe0ens £edn s MmOS® BOR.

It manages user authentication (like login credentials) and access rights, ensuring that only authorized
users can access certain resources.

00 odBen cnomean (BOad giney Oi8) o6 ©edn GRSDBHNE DEIMDOD OB, PRVED
0BRSSO oS GIod® ©Bed O £edr Bk &b D 5B BOG.

The OS also includes mechanisms to prevent malicious software from harming the system or other
applications.
6880 Pacw® BERBHR0 66 0% 6Red BRD @5 B3O Dreioe® WS ¢ OS & groened.

User Interface (UI) Management / ©3@en guoi@aenoe (Ul) oe@amosnn

The OS provides a user interface, allowing users to interact with the computer. This can be a graphical
user interface (GUI) or command-line interface (CLI).

cReennd® odabn ed0BED GRORRMDE 6erd, edBePRSO edvummn 6o gL Hw H®O
98 ek, 6w dpn 0GED aRORHIMS (GUI) s 8 oda) andt Yu@nme (CLI) 8o .

It manages windows, menus, icons, and other visual elements in a GUI, while also interpreting and
executing commands in a CLI.

dm GUI o =88, 0@y, glnm 66 geaND CA03 YEIO® DHSIMDOD Do gmo®, CLI &
B gbdmdan 0O HRIBen DOBE.

Error Handling and System Monitoring / ecj® ex808® on of0b gluesnn

The OS detects, logs, and handles errors in hardware or software, attempting to recover from faults and
prevent system crashes.

OS @& eado® o)) Pacrr®dE eeje HEM SV, @ HOR o ®HEOWe guod, etie DRSS
®0) BBOND o HORD om oS Ve, o8 igldRd cHme wOR.

It also monitors system performance and provides tools for tracking CPU, memory, and disk usage.
o0 e€fed Hurmdson 53emn Do gnd CPU doomn o6 oxd :)dnn 5H0Sesnn S36@
oe®) cPDES 6.
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Networking and Communication Management / &)E0OH0 68 655e8cs DEOMDOED

The OS manages network connections, enabling communication between devices on the same network or
over the internet.

OS 0@ ©)EeE ) aSaboenc ®0®) Cor® gmd HSHESeHNE HAR DOBS SR TSR
DEOMDOING WO,

It handles data transmission, protocols, and security to ensure reliable and secure network communication.
00 SEOIRE)ND 0 MHOSBm e 55edenn oudn 53 e ety oledemnn, ecedieiE
08 oD 5RO,

Resource Allocation and Scheduling / &8s eds 530 om Swodwognn B3®

The OS allocates resources (CPU, memory, and I/O) to processes based on priority and demand.
eRenR® S50 CYRMOB 6 9GP O» ©e»BO HOR oem ©8xs (CPU, ®ome oo I/0)
0% WOGB.

It schedules tasks efficiently to maintain system performance and ensure fair access to resources.
0 €D MHO MDD SOBD) VD HH HBer eOm VMO Ledrrs wudn 538 oesm
MOEED 6 MOONS CoeCROOD DOG.

The correct answer is, 3) keeping track of the usage of compiled program files on a hard disk
BHOIOE BENO &8, 3) £ad HOw D HIXEH® § POCH CHIROR MTDH IS BOHS HA) IH®

Responsibilities of the Operating System / e®eex® ofdBed DB

1) allocating physical memory to processes
o ocH oIty domed @b QVED
This is a core part of memory management, where the OS ensures each process has the necessary
memory to execute.
R0 AL DEPMMDOMEE YR MO, OS GBS & & HuoRrd Hurien H3RD gOGS
Pove gt A0 HdD WOB.

2) deciding which process to run
RO FGorven DOHG BE @ &IB Home B3O
The OS scheduler is responsible for determining the order and priority of process execution.
5OR Husew 5368 guBEcOr oo SYMOB How H3® sesm OS MEeDHSHOr O®HO
GO

4) Kkeeping track of which parts of physical memory are in use, which are free
emItn dmwed POM MO MBS cOBs @05 ¢, POM MO SeHed «Obe, s OBSHO
0008 o) OB
This is part of memory management, allowing the OS to allocate and reclaim memory efficiently.
cPr L DEIMOIEE emOH, OS ®H0 Pown MOESEED 0% 3P0 oo O E)
@50 98 EEEE.

5) swapping processes between physical memory and disk
eIt Do M £ad OB MmO TOw® OO SO
This process, known as paging or swapping, is part of virtual memory management, helping manage
limited RAM by using disk space as an extension of memory.
PR HWOR®, BYWOK 6} AT BB e HESOH) @RS B0, O GHOS PN DEOMWONEES
emDHS, Pnwed EQDE ere oid 9k @B H3e@s B8m RAM ng@anmognn 5300 comded.

Why Option (3) is Not a Responsibility of the OS,
Sw@ew (3) c@emnd® odaded dudRs emdsies; &,

Tracking the usage of compiled program files on a hard disk is more related to file system utilities or
specific applications rather than the OS's core functions. While the OS organizes files on the disk, tracking
specific usage statistics for files is not its primary responsibility in resource and process management.
cad oD 68 DOH EE MNHOHS M) MBmn Hiwewnn H3® OS & Yo MmbrrsO
08) emg) LS coewiEm o)) SeEdm ewe® OED B8RSR 8. OS M6l 6WIH) LBNND WON
gm0, 6MY) HCH) HEOL DD 0dNNeCRD Hiwen HOR ©6Bor 0 JUOR DEOMDONED
08 Yo» OHHO® exed.
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15.

The correct answer is (3) because monitoring or tracking the usage of individual program files is not a
core responsibility of the operating system, especially compared to its tasks of managing processes,
memory, and virtual memory.

SHOOE B0 (3) dSme, v B5 DRE0®Hs My MSHK SHletnn DG cm Hiwesnn HS®
cPenrd® offeld YR DHHPE cmde 5w), Serieernsi® &5 HWOR, PDD®R 6® FOOB DHW®
DEDMDOI H3e® MRS 0w ooes 80 8.

In a computer, the size of a user program could exceed the size of physical memory. Also, only the
demanded areas of programs are kept in physical memory. The above are due to which of following?
aS®nmnn, 80HED POCCAND SRING IS PNWEHS LRI® PITOD) M) HiN. DO, VOCCAOE
gOms MmO oS IS PMWEnH Ocd) ISP B¢ 5. gHD & oL OO BHdE &7

1) the use of cache memory
58» ®o®® (cache memory) ®Bmw®

2) the use of contiguous file allocation
®Re, ey dwsmn (contiguous file allocation) Do

3) the use of a file allocation table (FAT)
ew®) Swse O9d (FAT) odmw

4) the use of memory management unit (MMU)
O DECOMDO Swwe (MMU) endoc

5) the use of pages, frames and page tables
89 (pages), 9@ (frames), & 89 O« (page tables), e mw

Answer : 5)

Cache memory / 580 P20

Cache memory is a small, high-speed type of memory located close to the CPU that stores frequently
accessed data and instructions. Its main purpose is to improve the overall speed and efficiency of the
computer by reducing the time the CPU spends accessing data from the slower main memory (RAM).
568 WO Y S5O PO’ D eFm 6® coecs @A) WO® CPU 0n «8sd 880 i &),
685 dmn BLYKRE. 8 LW® GOY OFes BSeMB LS BMWens RAM ey 0 £ed®
@0 CPU & o0 mee af H55e@s olugnmed o@dn e8vn 66 Mbuemd &) Ewen
H3e6.

Contiguous file allocation /@)@¢, e®i Swsen
Contiguous file allocation is a method of storing files on a storage device, such as a hard drive or solid-
state drive, in which the entire file is saved in a single, continuous block of storage. This means that all

parts of the file are stored next to each other in one contiguous sequence on the disk.

©@RE, 6 DBSHD B a0 MOWS 60 EN-OBBO VOVWR OB G CELIORD E@)E) O
5368 PILH, 58 ©BebE WD 5B GAHD G MO KQOles. RS GeHE DOSeS
emxed Bre® emos mded O O GHSEeORDO O o MR O &8 OR.

How, Contiguous File Allocation Works,
@RE, 6L IBSHH B DO® OB,

File Storage as a Single Block / e@@) @2® o8 emiect e

When a file is saved, the operating system (OS) finds a block of free storage space large enough to store
the entire file in one contiguous section.

WD QOHe 80, e@emwrd® odadn (0OS) & L eMOnD 6BGLI eWRD ®WA) HERD HOS
Se Sems OO 9l eHIR) @8,

If a file requires 10 KB of storage space, for example, the OS searches for a 10 KB block of free space
where it can store the entire file without breaking it into separate parts.

emx®wd 10 KB 02 98 &0vs a8, ce)mosmns eee, 0SS 8 6050 emds D@D e:mid)
oS8aban emg® R e od 10 KB Seond g eond.

~
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File Access Using Starting Address and Length / epo@me 800 6o £0 @)dm D08 emg ednrn

To access the file, the OS needs the starting address (the location where the file begins on the disk) and
the length of the file.

eWIH® 60 Eednr 880, OS ®0 MO8HD EBxw (oK dm WY ;OB d& SOH®) 0o
eM%Eed E® HOMS ©B.

By knowing these two details, the OS can quickly retrieve the entire file in one continuous read, improving
access speed.

cP® SEDO eew €1 WiHERY, cReHR® SENBHND Ledn 6O®Mr O ERE BVOBS O AR
BoOBS 0Bgben eWH® PRSS ER) W» &IE.

In contiguous file allocation, the entire file is stored in a single, continuous block of memory, providing
fast access and straightforward management. However, it’s prone to issues like fragmentation and
difficulties with file growth, which is why modern file systems often use more flexible allocation methods.
@RE, 6@)Y) TNSNEEE, HBRVH eMRD 5B, GAFE VW EWMOHD ®IN) WO, COWDY LEDGHL
05 H0R DEEOMDOIMNT rBE.c066 ONN,O® AION® O 6@y DLINEE £SWODM & GO
OED eMEdT 68, SIS NOH 6WIY) SERD eew) SO0 DM VBB 608 H3e® PO B WOR.

File Allocation Table / e 8mss O@d

The File Allocation Table (FAT) is a file system structure used to organize and manage files on storage
devices such as hard drives, USB drives, and memory cards. It keeps track of where files are stored on the
disk by using a table to map each file to its specific storage clusters (sections of the disk). FAT was
developed by Microsoft and has been used in various versions of Windows as well as other systems.
e Omse O9d (FAT) w2 ¢ad i3, USB dn 06 0on Eos 8 08 CEredR e@d)
80 5080 6m DERMDOME HPD @S WO WY SERH OFNRH. O & O eWHd
08 50t ®R) clusters (MiTed eMOL) 6O BB B3 e DROE Be) HBe®s ®tdecd
emy) @A) MO D SHw HiBew OB, FAT 9&Gecmeatd 88 8 Exgn DO®» e ™0
Ow S5eRis & 580 ©.SwOMOR PN Hgemns SEAHOEE MDD WO &Y.

Memory Management Unit / @22 ©D¢@amosn Smwe

A Memory Management Unit (MMU) is a hardware component responsible for handling memory-related
operations within a computer system. The MMU works with the operating system (OS) to manage and
control the flow of data between the CPU and physical memory (RAM), allowing programs to use memory
effectively and securely.

oD DEPMDO Fnwees (MMU) o5 ol3vgnm oafns nE donn §HED cPemrd® &BOdRD
OuiBd @y cadr® 0:00eH. CPU o 18 @0 (RAM) 650 5o oD®® DHESOMDOIID
530 on oo 53 oes MMU o@eend® oadn (0S) ode H§n) D08, Died®ns Down
MORESSD 66 HOSEnHD ®)Bm 530 g8 HEHE.

The Memory Management Unit (MMU) is essential in modern computing for efficiently managing
memory. It translates virtual addresses into physical ones, enforces security through memory protection,
handles page faults, and supports efficient use of RAM via paging. The MMU enables multitasking,
isolation, and stable performance in multi-user environments, making it a fundamental component of
memory management in computers.

PoD0 MOESERD DERMDOMD 5 ©eHm 908 SOOMWWOMEEE PN DEIMWOL S
goO3Om3 68. OO MOS BB 9B §5) DD &l0buN WORB, PBL HOBEID HO®) OSSO
REICOD OB, B8] ecje ®Hutidd, 0 SO ®H0m RAM boie®d @)8m H3®0 oenm 8.
MMU 28)-636rn o0600s n¢ 8 mbons, aenme) H3® oo &S00 mbn aRHn ofn OB,
00 adrMmpOR 0D DEPMDOMEE YD Hvrs DD 6B WOR.

Pages / 89

Pages are fixed-size blocks of virtual memory in a program’s address space.
89 g Diedunn C8® gOM®ed gdms PHWed S0 LRed MO 8.

When a program requests memory, the OS divides the requested memory into these smaller units, known
as pages, each typically a few KB in size (commonly 4 KB).

DRE0H:S PoNK PEE 80 80, OS 988 9Ced et Ponr PR N SwwdED eRe) &Iy,
g0) 89 ee ®NESES, § 6 dne oPosens KB H8ca0s gwnens (@szsens 4 KB) 8.
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This division allows the OS to load only the necessary pages into physical memory, rather than loading
the entire program, which saves memory space.

e v BB HBRLH MRNNOHHND QOIME VOO OR) FOOS 89 COMD 6B BDWRO
0800 OS @0 98 aeed, SIGS dun OB 530 8.

Frames / 0§

Frames are fixed-size blocks of physical memory (RAM) that correspond to pages in size.

Each frame in RAM can hold one page from a program’s virtual memory.

O ©y) LONens 89 DED gudie D @95 dmwed (RAM) &S00 g@gned emos 8.
RAM & &5 0@ OonoR Oifedemn amds umens 9 890 o) @D &.

Just as the OS divides virtual memory into pages, it also divides physical memory into frames of the same
size. Pages from programs are then loaded into these frames, as needed.

OS & gods P 80 DED cRCHD) 6650 695D Puwne O ENed O)F DED eRed. gdws
08 ORE0ns O 89 ond 608 OF HED S0y EIER.

Page Tables / 89 0@

A page table is a data structure maintained by the OS to keep track of the mapping between pages (in
virtual memory) and frames (in physical memory).

80 Qs vy 89 (dos duwed) o OF (08 duwed) oo BBHLEWwn H3® 53 esnn
530 sesm OS 888 a0y DO 5D OJDDRD.

Each program has its own page table that records where each page of its virtual memory is located in
physical memory.

00 OIEDHNNOR NHINEEE B OWOE iy, 8 gdm3 Powed 0@ 890N cwItd PBWed
880 e cmmine O DHdm DOB.

When a program accesses a particular virtual address, the OS consults the page table to find the
corresponding frame (physical address) and retrieves the data from there.

ORe0H®s HROE gdo3 CBx»HWO ©edr § 80, 0S 888 gee 0D (60t TB®H®) L)
@BV B 9% odBeman DO 08 £ @) @.

The correct answer is, 5) the use of pages, frames and page tables
SHOOE BEO &Y, 5) 89 (pages), O (frames), @ 89 Ox (page tables), HHSDHD

When a computer system allows the size of a user program to exceed the size of physical memory, it’s
often using a technique called paging. Paging involves dividing the program's memory into smaller, fixed-
size blocks called pages (in virtual memory) and mapping them to frames (in physical memory).
alomn ot el DNE0HN SRIME 65I5D PHVWEE LMD PBRD) D @& 6eH
80, &» eRem] S0 @B DOSES BYWONH HE MBBHHER. SIWOW® Ky DDHOHES DI
89 (qdos Powed) e MNESeds A S0 CRNed omie DD eRER o &) OF dED
B508vn 530 (c9dw Svwed) GiaEs ©8.

This method, supported by page tables, only loads the demanded pages of the program into physical
memory at any given time. This means that only the parts of the program that are actively needed by the
CPU are kept in physical memory, while the rest remain on disk until required. This approach allows large
programs to run efficiently even if physical memory (RAM) is limited, by bringing pages in and out of
memory as needed.

80 8¢ 988 oMo £50® 0P PI®, TP OEOD EHIGH VWL AKONes 9Ce® e 89
RN 0005, 6B geme wosiesd CPU oe® o6f0d gdnrs Dilnd®es emos oS &yt
Powed o) g8 gm0 9530 OGS % e Dol ©O5 OR. PR LeBurn VGBS c®IHw
oomn (RAM) 88> §0c, gdus o0 B89 dvmed & B0m0 ev® 608 BmIe OREOHS
;ORSed Hsew 5380 98 eee’.
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16.

Why the Other Options Are Incorrect / @@} S OOE &,

1) Cache Memory (Option 1)/ 58 @oow (Sode 1)
Cache memory is a small, high-speed memory used to temporarily store frequently accessed data, but
it does not manage large-scale memory allocation or allow programs to exceed physical memory size.
55 DB 5 5O EeBn 8% £y MOMBWE G H3PD @B WO VA, GICOD
PDHH, Y O© B ol Pnw 608 HES DEPMWOID eMMOR 60 NLOHS I
oD QO¥NG TED) WD g8 eaMes.

2) Contiguous File Allocation (Option 2) / e, e®)& dosan (Bnde 2)
Contiguous allocation refers to the method of storing files in a continuous sequence of blocks on a
disk. This is a file storage method, not a memory management technique, and does not deal with virtual
memory or paging.
@RE, 6T TDEHBE BSEHS FEHE DO MMOKL SASE owie FHBECORD 6™ ®IR)
5368 PIRR. L My KWAR) Hie® VLS B0 PHL VEOMWO PIKS eMO® DO OB
DB 65 SYDOMD 6 WORY MO,

3) File Allocation Table (FAT) (Option 3) / em&) Sose 80 (Bwde 3)
FAT is a file system that organizes files on storage devices. It tracks file clusters on disk but is unrelated
to managing programs in memory or enabling programs to exceed physical memory size.
FAT ©&) ©®28) 200D 6®m&) G:0Nn DOs @8 SEABNRH. o oded ) ee)dl
QUAED YD PWecd DNHDHS DESOMMOHD 6] eIt PDMH CRIML PO DBEOHS
obn 5000 085 emed.

4) Memory Management Unit (MMU) (Option 4) / ®ow ogdamnogn Snwe (Bmde 4)

The MMU is indeed involved in translating virtual addresses to physical addresses and enforces
memory protection. However, it works with the paging system, and it’s the concept of pages, frames,
and page tables that directly enables programs to use more memory than is physically available.
MMU &iso xmens® gods @8 598n RBx»0ed =00boan H00 oBasa &% gm0
DD MPOTEHING DRIV DOB. 6wes cOMS, O BYWOIL SENHH 6B Hu) OB, dr B89,
O oo 89 0@ 0 EWEER OGS DNEDHS ENSHND CO5® SO OR) B8 P
28 HOPO ©agde BFPn WOR.

Therefore, the use of pages, frames, and page tables (Option 5) directly enables this functionality of
extending memory capacity through virtual memory.

OB, B, OFY v 89 O ®)8m B3 (Bwae 5) gdon Pow® HO®) P WM En H3e®
e®® HWMIOR ©IgdR oPHn DORE.

Which of the following statements regarding compilers and interpreters are correct?
o@mem (compiler) oo «30bmm (interpreter) SEAED B DOO WG OBB 6O &?

A. A compiler transforms an entire high-level language program into its machine code.
ofoiennts, gog @308 (high level) m)@0Hs8 iy YO POCCRWO KSY GBHRO HODE.

B. An interpreter converts each high-level program statement into the relevant machine code during
the program run. / e30bmwe:s, PPeCRNS e HSe® & (execute/run) g®Eg IO
DOCRERE O O BvsIBw (statement) ABS 6@, O© FEIE PSP EWHRO HODE.

C. Compiled codes usually run faster than interpreted codes.
©RVNBERS HBoemn § cm, alobomw § SHOERD O8) 8 eBvwndsl WOm® 8.

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

Answer : 5)

Compiler / o@=)ee

A compiler is a program that translates code written in a high-level programming language (like C, Java,
or Python) into machine code (binary code) that a computer’s processor can understand and execute. This
translation enables the program to run on the hardware without requiring further interpretation.
oBoemns 05 9mng 8J0e8 pRedam =m@OBS (C, Java e® Python 8i5) @@ i eow
aSemed e 6BOl® v HSOD BE HND Sy B (€800 enw) VOO &SOLIHH®
D08 DIDE0HHD. 608 eldLIH®K OO HLOWOD®W HIVHS EMOD cadlrdn O Hw) HS®O
ORE0HHND HHDO ER eel.

~
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Key Functions of a Compiler /o8 men oo mbons

Translation of Entire Code / 08gbg#n eSow «30boen

A compiler takes the entire source code of a program as input and translates it into machine code all at
once, creating an executable file.

o8e)emns DRE0HMN BN YR DD HEIDD R XD OK OWOO KBS WD BdOLLS®
20 Jorsien DE o e@mydE SLEn DORE.

This executable file can be run independently without needing the compiler to be present, which makes
compiled programs run faster.

cP® PO BE O WD HBLEDE GOGH MO SVHD NON® DE b GO OGBS
O8cIEeND WO R DIREDHS e8HWens HRIBPDm 68.

Syntax and Semantic Analysis /B8e50tesead oo gbd Bded®en

The compiler performs syntax analysis to check for any grammatical errors in the code and semantic
analysis to ensure the code’s logic is consistent with the language rules.

oBeemn mosiy) 885 crdmed HBLE OnWOs eejents Heaeid adie) H3P0 Mws SeCesn Be,
DO D0 emed abumn M) GHOED gaNe D b HO® cem gbd BdsCem Be DOR.

If errors are found, they are reported, and the program won’t compile until the errors are corrected.
eeje &Y O, 50) OB WO @RS O, 6ejd HOOE WO HOL ANLOH HB8LEMHD eMNEMED.

Optimization / @SoO0®

Compilers often optimize the code to make it run more efficiently on the target hardware.
oBmIends e 80 grnrm €aldr® O O Mbredd WPar HEPD e WwEH WOR.

This can involve reducing memory usage, improving execution speed, and removing redundant code.
oon @850 a8 530, Jodn 538 edvrn Ol Ex® 53R oo gH0PD evwn 9o HE®
ePRD HIOED 8K HH®.

Linking and Code Generation / ©8280 550 om efo csloemn®

The compiler generates the machine code (also called object code) and links any necessary library files,
creating a fully executable file.

oBeemn KBSy eBHw SHH® DOB (D cuwn e IESED) 0 FOes BN QESHWER 6WDIY
6850 WO, HBLHIEHSE FuITD e O @B HODE® WOR.

Advantages of Using a Compiler / &8e)emws o8 5368 8

e Faster Execution /680w®s §mden S5
Since the code is pre-compiled into machine code, it runs faster compared to interpreted code.
DO S MO 660 HBBGIEN®D WO D B, OB FLOWON® WO EE CTHWO HIeSNBd
60®ens Fu) WOR.

¢ Error Detection / eej® &esm@id®
Compilers catch syntax and some logical errors before execution, which makes programs more robust
and easier to debug.
©68e)eND DOSHS HRIBien B30 60 Dns AR oo HRHO MLBD ccje aEER) ©5), OVBDS
DREOHS DAY SRS oo See)d S cme DOB.

¢ Standalone Executable / 80)de oo e ot
Compilers create standalone executables that can be distributed and run on compatible systems
without needing the source code or compiler.
oBmends 88 umd cnr e aBeIenn GOMs emd 6Re) adn M 6N G SEAD
0 VOMHK DE O SO® HOIBOD wE D SO VOR.
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Example of Compiled Languages / @8@)csn 908 @C @)XE) 6E®H) COHOHMD

Languages like C, C++, and Java (although Java also involves a Just-In-Time compiler) are commonly
compiled. This means code is turned into an executable file, which can be directly run on target machine.
C, C++ oo Java &8 e (Java & Just-In-Time compiler Ome ¢ gioed 80¢) ©IRDHBEDS
©o8e)eHNn emed. e0RS M WOSES M JOISOD BE b eSS VOO o WO &b amo
00 9ETD KOSPn P PRI TrISED BwE ol JOR.

Interpreter / ©30bm®

An interpreter is a program that reads and executes code written in a high-level programming language
(like Python, Ruby, or JavaScript) line by line or statement by statement, without compiling the entire
code into machine code beforehand.
ebobonns 0 68xben enn sy CTMHY 60 HBMEND MO guE ®J0e® POCCAM
@085 (Python, Ruby e&j JavaScript ©:5) edgens) e®) stmmwens; ommens) Br & efowm
50D Fursien DO DREIOHRD.

Key Functions of an Interpreter / &38bmnnewnined a)s iowss

e Line-by-Line Execution / e8gensl edgw Suisen H53®

Unlike a compiler, an interpreter reads and translates each line of code into machine code individually
and executes it immediately.

oBoemenny @8 ed, =ldbowmeny OB & & oy SR DS M»HO vy WO
H50O) =30bNG WO O® DR HRBRD WOR.

The program is executed in real-time, meaning that if an error occurs on one line, the interpreter will
stop and report the error without attempting to execute the remaining code.

DNE0®H® DS MR HOISRD 68, OB gems DS O eSgum eciewns BeHOem,
alobomm 950 enn HEIBien HORD cBim® eawd ecjen Do O® OB

e No Standalone Executable / 80029 §ois®n D€ et

Since an interpreter does not compile the entire program, there is no standalone executable file
produced. Each time the program runs, it must be interpreted, which often makes interpreted programs
slower compared to compiled ones.

abobomenny 888 ©laben DiNe0H® 6BIEmN® eMDON DS, SN FuIsten BE &
MDD SHBEeH® eMeS. DiNeDH® TN O €@ FOSDDNY, O® FLODON® VE KD
800, eR)em) 80 6SeIEemnm WO e, SO0 MeSied gLOmIaN® WO e, DiRHD®HS Bsiex®ed.

¢ Error Reporting During Execution / §os0n 53688 ecie Oom S

Errors are detected and reported as each line of code is executed. This can make debugging easier for
some types of programs, as developer can see errors immediately without needing to recompile code.
0@ ewym CSENHE Husew Dx 80 ccie memem® DD ewed. HOLAMDIO WD SO
olmienn SO0 OGS e DR ceje eifn o VS Pr HPHO DRKD®HS BL® HEM)
eejemomn 530 oo DOR.

Advantages of Using an Interpreter / ©39b550is 0)8m) 538 O)8

e Immediate Execution and Testing / Sefind Soden 560 om o=@ 530
Interpreters allow developers to run code directly, which is especially helpful during development and
debugging, as changes can be tested instantly without a full compile cycle.
elobomns 888 0:OLANRSD DK CwRSR WOHK B3P0 98 LEEB, O® EELAN® &®
Bee)SwomedE Sereens comd 68, aBuben olmies DR emMPHO cONLHY Hefwd
olie) oe oisn.

e Portability / ges e @) & BSNO
Since interpreted code is run by an interpreter rather than compiled directly into machine-specific
code, it can often be run on any system with the appropriate interpreter installed.
elobdmn DO @ 6T OS5Y-SeEdn CPHRDD CDRSE oEMEND DWOBHDD O
alobomenny 588 Hen wO®» B, O® eMex)) 80 Qen =SOLown ML WO D
DO SEADDRD NOND BE HB®.
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e Ease of Use / @806l omad
Interpreters are especially useful for scripting languages and prototyping, where quick feedback and
easy modifications are important.
R obeciem o omng cDas H38 dievs D& e B0 HO0 6H FERIDIDWOMN®
oem) a0bowns Sereens oewis®ds 8.

Disadvantages of Interpreters / 830banwses ao&

e Slower Execution / ®5e@® forsen S53®
Since code is translated and executed line by line each time it is run, interpreted programs are generally
slower than compiled programs.
BN PuIem s & OSSP SEews SEWRHS addbomn WO FuIKom Bm dss,
a0bIN® WO @E, ARNBODS DIVHBERS HBEIEND WOM @E, DRGOHS ORD O)) dsemSed.

e Lack of Standalone Executable / 8050 §uisien 5368 axBo® ceniSn®
Unlike a compiler, an interpreter doesn’t produce an executable file. This means the source code must
always be present, and the interpreter must re-interpret the code on each run.
oBelepns 608 emd, albowmeny HRITOD DE OB eWHDS Hoedses Him. 6B
gems DO YOIQ THr P50 HI® @y oo «lObowmm) OB & & WONEDE,
™ MO gbd edn Qu OR.

o Examples of Interpreted Languages / 500080 905 @ D)X SE®) CEDOF
Some common interpreted languages include Python, Ruby, JavaScript, and PHP. These languages are
often used for scripting, web development, and quick prototyping because of the immediate execution
provided by interpreters.
0P®0 em)E ©lDLING O® @ @ gmO Python, Ruby, JavaScript @& PHP &ioes 8.
e0dbmmws BB Hnens) e Dedn Hsen HOP 5o 0P M) eem) 80 SHS80 BB,
GO ©HOLIBH HH PHRS YERIIABDDOMD HEH) ®IDD) 8.

The correct answer is, 5) All A, B and C
SHOOE BERO 8, 5) A, B o® C 8cde®

A. A compiler transforms an entire high-level language program into its machine code.
olo)cme, gog ®30e® (high level) a@OBel Bwidyn QO VOEAOR® Kslyp enrd ®HOORE.

This is correct. A compiler translates the entire source code into machine code at once, creating an
executable file that runs independently of the original code.

ePr SNOER. odmewmeny OB8 ©Buben Jr Tmr OO0 Y CTHHD ElELHB® OB,
83 emens LSOm0 SRR O JuIiew DE SIS @D HLOI®D WOR.

B. An interpreter converts each high-level program statement into the relevant machine code
during the program run.
adobowns, pPedawnt Swsen B3e® & (execute/run) goE 308 PREVHS Ot Ot
OweiBm (statement) AES evwm, d® GOE @S RO HOOE.

This is also correct. An interpreter translates and executes each line of code one at a time, during
program execution.

e®ne, S5H0ER. alobowmeny HBED®s HRIBPD HOEEE & & om 68 O8s &w
=0bmm® DO FOriew DOB.

C. Compiled codes usually run faster than interpreted codes.
oRmBens odoeHn § cism, o00boan § cSnoded o8 S8 eBuwnids MOmm 8.

This is correct as well. Since compiled code is already translated into machine code, it generally runs
faster than interpreted code, which is translated on the fly during execution.

eRre, HOOER. HPEIEND WO @E CBDR 1NV KBSy THHRD e3OLIRND WO IS DS,
O @HBERS HRIBR HSEEE BrKd WwO® 80 elobomn DO® @ GLIMOD GBHWD OR)
e0®ens Ju) WOR.

Since all three statements (A, B, and C) are correct, the answer is (5) All A, B and C.
omn 990 (A, B oo C) 50108 2ds, 8nd (5)A,Bos C 8.
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17. Which of the following statements regarding guided and unguided media are correct?
5ng (guided) @5 oo 5o eand» (unguided) D3 HERSRewS oD OO DVSH oo 6B ?

A. Guided media transmission supports higher data speeds than unguided media transmission.
50g MBOE ©Segenn, HHY emds DNSOE HBedennd O 9uE cm 6d® (data speeds)
CAWIHVD gdud 8.

B. Guided media is subjected to less interference than unguided media.
5oy s, HHE emO DsORD D8 &8 Heoiwmwd (interference) Aesd 8.

C. Unguided media transmission is more secure than guided media transmission.
50 emOm DSOR ©BeSenm, HHE DSOR 0Cetenwd 8 eosEd 68.

D. Unguided media transmission uses low bandwidth than guided media transmission.
5nY cmO®» DIBOE OBeeMmn, HHE DMASOR SeLewd D) &8 MRS SEERD ®TD WOR.

1) A,Band Conly. 2) A.B and D only. 3) A,C and D only. 4) B,C and D only. 5) All of the above.
ABanCeed. ABenDesof. ACenDeddl. B, ConDoodl. goodode®.

Answer : 2)

Characteristic Guided Media Unguided Media
ceue® 508 s 509 ede D3
Transmission Medium Physical path (e.g., cables) Wireless, open space
oo S emIn MO®® (ee): Olears) AL OBH™, & FOM®®
Interference Low High
Heoinmw a8 9®¢
Security Higher Lower
MOS@D 95 Slore)
Bandwidth/Speed High Lower
DERIO OCER/eD®® 95E =)
Installation Cost High Low
S BGO® 90¢ &8
Mobility Limited to physical connection High mobility and flexibility
©oDED® 95 HPRSAMOBD B®) 60 | 9HE ©ORDIO 6H HOBHR O

Guided media / 808 @

Guided media refers to the transmission of data over a physical path or medium. This type of media
provides a clear, defined route for the signal to travel from the sender to the receiver. Guided media is
essential in wired communication systems, where the physical connection ensures that the data is
transmitted efficiently and with minimal interference.

50 DB 08 @15 DD®ES &) MABRE HoO®) £y oBedemn HOOR. ed® dL®eE DB
BB 0oee)®D OSMeE 8O @®HDR €50 ®S HO® e et 5G0D DMOOES ©Herd.
OleSom o55e8es ot MDewicetmn DS FHSDGS 0% G0, IS HEASIMO® &l
MORESERD 66 GO NEMHHOE B0 olegdemnn D® D oebm WOR.

Types of Guided Media / 0§ @)@z OB®

1) Twisted-Pair Cable / qi®ign) @oe Oloied

Consists of pairs of insulated copper wires twisted together.
OO GIROIE &3DOMB WOS Ee DR Oles VR ORS ©PsEm ©8.

Commonly used in telephone networks and local area networks (LANS).
comdm IR o S5 SR (LAN) O dued @«ndm 0.

e Unshielded Twisted Pair / eem®rme) @0z qoe Oles’ (UTP)
Used in most networking applications, including Ethernet.
Ethernet &t® edes) S)EDO 6kxeEOE ®Om 0.

e Shielded Twisted Pair / Orme) @0z @owe Oleed (STP)
Provides additional protection against electromagnetic interference (EMI).
Senss O8mn NEHBOS EMI D@D 08D gm0 §On@n 0.
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2)

3)

Coaxial Cable / @@ e Olores

Composed of a central conductor, an insulating layer, a metallic shield, and an outer insulating layer.
BNB® OSIMEWEES, 00 BHIYDS, eRIHPL CRME ©m 80t &l BHIYDE OSO® ©8.

Used for cable television, broadband internet, and other high-frequency signal transmissions.
Olets OreDB5n, RIS GSOLSIRE 05 FEAND GG DD Qet) PSR OEH)
20 @d.

Offers better shielding and higher bandwidth compared to twisted-pair cables.
RO OE Olans DD MeSHed D8 emie, DO 65 9HE DERIS SCERD @A) el

This is two main forms,
6w QWI® MO e,

1. Thin coxial
2. Thick Coaxial

BNC Connectors used to connect a Coaxial Cable.
oDSED 6B Olas OSemn 685 5300 @Sm 9OB.

Conducting Shield
\, Center Conductor

4
/7 Dielectric

Outer Jackt

Fiber Optics / gtoxe iy

Made of thin strands of glass or plastic that carry light signals.
BIEE Ooet) Olem® e Ol 6m)) SEISON 0D e DRS ©e) &i.

Used for high-speed data transmission over long distances, such as in telecommunications and internet
backbone networks. / 8e@® @oe€®m 66 GIDOS)R e MOOK OB & 0N ®O® HIBB®
e oSekdemnr oem ®dm) 8.

Immune to electromagnetic interference, capable of carrying large amounts of data at very high speeds,
and can transmit over long distances without significant signal loss.

Sen’ O8mn MNEHHOT OED LBHGHH®, 9D 9HE 6OVHHS SR B LRIHD O
@8 BHwO g8 g0 EIEDO @Y Gott) GRIDHDS eMOd EQ 0N HlcgeNn WE &IwD.

~
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Non Guided Media / 50§ eemde @)

Non-guided media, also known as unguided media or wireless media, refers to the method of transmitting
data without using a physical conductor. Instead of traveling through cables or optical fibers, signals in
non-guided media are broadcast through the air, vacuum, or even water. This type of transmission relies
on electromagnetic waves, such as radio waves, microwaves, or infrared signals, to carry data from one
point to another.

50 emOm D3 6m A&y O8n DS 6ReE, SNENCD® DDOOD MDD DB, CHIHD
oSMEDRES St MO e oBedemnn HSeE POAW LM WOB. Olens e civs DY
20®) ®OS WOND) 0HDD, e xS VABOR VX, JBMHH 66 SEY ©D) DMBND 6. 6B
Obwed ofetdemmn, QOIROER DO®, BBE MHO® 6 FIOHD ©oedem 66 HeIODD eS8
5 dexns §Fmm DO® @ Oe) ©OB.

Types of Non-Guided Media / 508 s @)s OL®

Radio Waves / 99888 O®

Radio waves typically range from 3 kHz to 300 GHz.
@OOER DO m®sens 3 kHz 80 300 GHz 558 edonn «of.

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

Soman 6eH dHED MO O (AM/FM eb&ewid, Oied)®s), S5omd oS5edemns (S.md®
comOM), Olenee OB HEOgNH (Wi-Fi).

Radio waves can travel long distances and penetrate through buildings, making them suitable for
widespread communication.

QOSBER DO®ORD EX €0 ®IS MO eWINMBRB &0 858, @O, ) adE osHede Nt
OC®) Ken 0.

Microwaves / e3@g ©Ge®

Microwaves operate in the range of 1 GHz to 300 GHz.
e ®0® | GHz & 300 GHz eu®) ednnd Husidn .

Used in satellite communications, radar systems, and point-to-point communication links.
DSt o55edem®, LD SERB 0 6 €50 ox5edesm ONE O MO 8.

Microwaves require line-of-sight communication (the transmitter and receiver must be in direct view
of each other). They are less prone to interference but can be affected by physical obstacles and
weather conditions.

DEE DOWOERD £INSRD 055HeBemH® GOOs 8 (ofedewmn 6 ERASDH ONcmMes ag
caddens BIw wWOR). &) NEHBORWO emedt § 93 @30H MWD & MEROHD
FFOSHe®sS O ESE.

Infrared / gediceie SO

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

geiom 5o Seysd §8mn BLIMOBED cawnP® HERING O®HD OI160, LDV EIDINSESS
300 GHz &0 400 THz e550) ooamm @ise 8.
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A.

Used in short-range communication,such as remote controls, wireless keyboards, and infrared sensors.
oD OIED, Olmis OB OOINDOr 05 ENOLDD e i85 60 MR OSSN
6em) ®IOm WOR.

Infrared communication is limited to short distances and typically requires line-of-sight. It does not
penetrate walls, which can be both a limitation and an advantage (for security).

gelioun Os5edemn® 6D €00 BO) 5 g0 VMBERS LM &Y. OO ITHORD 58¢,
eMB® MO O BDOPD o DBKE Sn BB (PoSE®D oem).

The correct answer is, 2) A, B and D only
SHOOE B0 8, 2) A,B o D =

Explanation of Each Statement / 825 &85 gemwo otegd H53®

Guided media transmission supports higher data speeds than unguided media transmission.
5nf 9sde ofedeinn, HnE cads DAsOR H¥edeinnd 58 9HE D 81 EWIHDD
90m@ 8.

This statement is correct. Guided media (such as fiber optic and coaxial cables) can support higher
data speeds than unguided media (like radio waves and microwaves).

cOR LM®H®K SHOOER. 51Y DMNB (LM BN 65 VT 6w Olens i) HHE MO
DBOED O8) (ebLBewW] MO® 6 BEE DO® Oi5) POE B COMHENO OMIB B© &Iw.

Guided media is subjected to less interference than unguided media.
85nf 90z, S0 cads MAORD O i Sedidewwd (interference) eSS 8.

This is also correct. Guided media, being enclosed (e.g., cables), typically experiences less
interference from external sources compared to unguided media, which is more exposed to
environmental interference.

ePre, HOOER. HRY B, odam SO (ce): Olens), PVHBers )dedn NEHNOBOED Ol
OD@erRs HOBVOI® B HHE MO A3 &) 66Ed 50 WBHO YRILORS B ) & ©°O.

Unguided media transmission is more secure than guided media transmission.
508 emds D30 olechdemnn, 50 Dsde oPedennd o8 eHoB@mS 8.

This is incorrect. Unguided media (like Wi-Fi) is generally less secure because signals are broadcast
in open air, making it easier to intercept. Guided media (like wired connections) is typically more
secure.

e®w OIOER. HHE s S (Wi-Fi 8:8) o@osens; a8 g)oxdm Dies toet) OTOHESS
Sonan s Sm), ) HO® sor WOR. HoY s (Mletsien BSD Oi5) RVHBEHS
o MoEn 8.

. Unguided media transmission uses low bandwidth than guided media transmission.

S5n8 cads DAsOQ oBegdetnn, 5Hng MsOR 6ledeinnd O8) gf DEIO SBEED @D DOR.

has more limitations on the data capacity it can handle effectively.
R0 BHNCER. 5HY VASORD ©VSBeRS dEe)D e HIBOOr i ety NWSMEd 8
B0 B, 50F MO VWS M) CEEH JO PHE VEIO SCERDO OMID DB &w.

Since A, B, and D are correct and C is incorrect, the correct answer is (2) A, B and D only.
A, B o D 55108 oo C 08 ids), 508 S8End (2) A,B o D =&

~
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18. What is the process carried-out in the modulation technique in data transmission?
e ofedemmend ard hue mSegneds (modulation technique) 8¢ emed® HHOR®L NS &?

1) encoding information in transmitted signal
oSetEemmn WO @E 6er)edH eMONOT CBHH® HO®

2) encoding signals in transmitted information
oBegemnn WO EE MONOIOER Gote) emmn H3®

3) extracting information from the transmitted signal
ot DOM @E ©oe)eds eMONOT @A) Wd® (extraction)

4) extracting signal from the transmitted information
o8edemn WO EE 6MOPNOIORS ©oer)d @) DIHD

5) transfer information with minimum distortion
60® Swmadwe (distortion) &8O emMONOT HORIOT HE®

Answer : 1)

Modulation / b

Modulation is a technique in data transmission where information (like digital data or audio signals) is
encoded onto a carrier signal to enable it to travel effectively over a transmission medium. This process is
essential for both analog and digital communication systems, allowing data to be transmitted over long
distances with minimal loss or distortion.

QLB 0y vy olePdeed muend, OHE eMONOT (i o 6m DS ote) i)
oBetesn DMABRE Ho0M) dee)d cer @O HEVD e O oI WL 6T BB GBHND
ewed. cP® FuORK OBNR 6 ©RBKN OSHEOEH D eWOR GOSDGS 0% DO, GO®
OGS 68 Smabus oSO E@ OO cv oledemn S0 @R oEE®.

Types of Modulation / e db®

There are different ways to modulate signal, each manipulating a specific characteristic of the carrier signal
oee)O hemn HOPO 580 PR i), & P OV D)WL GeT)ed HEOD EBEHMOE HEOOR

1. Amplitude Modulation / 886 @b&em (AM)

Changes the amplitude (strength) of the carrier signal to represent the data.
e Sotemn H00 0em D)HD ©er)ed TEMON (@SBr) edme BOG.

Used in AM radio and some older analog TV broadcasts.
AM @08 BeRed 0m 0060 etof oBe® OreD)5Hd SMvsde ®)Sm) 8.

2. Frequency Modulation / &-@3)» bcseane (FM)

Adjusts the frequency (number of oscillations per second) of the carrier signal according to the data.
e GO0 DIHD LIS HRAINND (NBROWD GeieH® OB ©HABD) HWHR.

Commonly used in FM radio broadcasting, where it provides better sound quality and noise resistance
than AM.

FM eb8lew) dmmmedt duned =dm o g0, & AM DD 08) eme, B DHBHO 0B e,
oBelinne oewrd.

3. Phase Modulation / v@ @bssaw (PM)

Alters the phase (the position of the wave) of the carrier signal to carry information.
eMONOT OleM® KR HEH) DIDD Ber)ed FEXO (D0®med BHID) edxe WOR.

Often used in digital communication systems and is the basis for some advanced modulation techniques.
eRem)) 80 gHy 655e8en SEAEOR =S O O 6RO cos Yoo GEBH VO oeH
©en® 68.

~
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Digital Modulation Techniques / g5 Qbse e O

Digital modulation is used to transmit binary data (Os and 1s) over a carrier signal, typically over long
distances or through radio waves.

0HBens €@ €O 6o ebilew DO® ®O®:) DWD ©er)P ®HO® £OPr ey (0 oo 1)
oSedemmn 5300 BBOE ossnn S DOR.

1. Amplitude Shift Keying / 8&mo &6t @6® (ASK)
Changes the amplitude of the carrier signal to represent binary data.
£9n ety Hotemmn HORD DB Goer)ed BESMOK NS WOR.

2. Frequency Shift Keying / @@z &0t ®0t® (FSK)
Changes the frequency of the carrier signal based on the binary data being sent.
©O» €000 i M SEeHTOD D)W GRT)EE LDBDD ONS WOR.

3. Phase Shift Keying / ®@ &6t ®0® (PSK)

Alters the phase of the carrier signal to represent data. This is commonly used in digital communication
systems, such as Wi-Fi and cellular networks.

e 5otemn H00 6eH) DD 0er)ed GEXO edms OB, e®n Wi-Fi 0o ceopn &) O
g 55e8em o€HO R ARERD WO 0.

Why Modulation is Needed / @bsaw g0rs Oaesd @

Efficient Transmission Over Long Distances / €9 €0 ®0®) mbosied® oBegetnn

High-frequency signals can travel longer distances without significant loss, which is why modulation is
essential for transmitting data effectively over various media.

-2 ©oeE)DRD IRBE QY FEIDOHS eMOD 8 0 ®RS BE ®i gmo, 88 B
20®) dre)d cer efn oBedemnn SO oem eMDWEEBS GUBDHE O5esS OVDS.

Multi-Channel Communication / &) &g os5edesnm

Different data streams can be transmitted on different carrier frequencies, allowing multiple signals to be
sent simultaneously on same medium (e.g., different radio stations broadcasting on different frequencies).
880 ev» LDmrs 580 DB Gan O» oBedemnn BE O oo, OO PIBKS P» OWOO
eoese) HBswEs oD g8 oEHd (ce): 880 oD ¥ SMLH® WO 80 KOS Bl PABLD).

Bandwidth Efficiency / 2@ oge betie®m®

Modulation techniques make better use of the available bandwidth, allowing for more data to be
transmitted within the same frequency range.

Yo BB DO O3 DE SCR O cMES @M OB, O° AL SOK BE Ol B
oSegdesnn 5300 98 ored.

Noise Resistance / @®e, 5edidn

Some modulation techniques, like FM and certain digital modulation schemes, are more resistant to noise
and interference, ensuring clearer signals and more accurate data transfer.

FM oo giond g gbess erisen p® 5 oded bhen 90, oRend o6 NEHDOSTORD &)
£55e0i0 O® gm0, NANER Goet) ©® DAY SOOE 5D HODOW® 5B DORE.

The process of modulation involves encoding information onto a carrier signal to prepare it for
transmission over a medium (like air, cable, or fiber). This allows data to travel more effectively and
efficiently over long distances or shared channels.

Yhsm JORWD DAz (e, Olens &) nsn &i5) &oe olekdemnn H3® oem eMONOT
DB ©eE)ODO SN HOP GIEH 0. PGS e £ €08 68 R)®S MBW HOM)
O OEe)DD 0 MHOBEED v B3P0 9 ©HEER.

Steps in the Modulation Process / bce §wO@ed 8wdo

Choosing a Carrier Signal / )@ &) em0) @id®

A high-frequency signal, known as the carrier signal, is selected. This signal will "carry" the data across
the transmission medium. The high frequency of the carrier enables it to travel longer distances and
reduces susceptibility to interference.

D)D) BoRE)D CRE ENESCON GR-0DND BoeT)DN IO BE) EIeR. eO® Her)d HBegesn DDBMD
®0®) By Oleme OR. DIBWEE PHE LDNDD OK EQ 0N VWO HARO MDD E) ee® O
M) HEBORD e@iedt 868 ®iBw® &8 DOG.
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Encoding Information (Modulating Signal) / esSoen emonot (eeee) e@8xecd)

The information or data that needs to be transmitted (known as the modulating signal) is encoded onto the
carrier signal by modifying one of the carrier’s characteristics.

oBegdemn HORD gOen eMOndr 66 5 (6@BRECIS BEHE e SNESED) DIBWDEE &)
eemns cdmeS H3e®s DIND o)D) CHHND WEd.

Creating the Modulated Signal / @0&e oee)® Sv@ne S5

The carrier signal and the modulating signal are combined, producing the modulated signal. This signal
now represents the original information and is ready for transmission.

D)) ©oeE)D B® 6PEREEIS ©oeE)d SMIERD O, ePBRECOR oee)d HBedRB. P Loee)dD €18
8B eMONOT BHeRisH® WO GO 6HBeden HEH KE)®S 68.

Transmitting the Signal / &eet) ©8egdetne H3®

The modulated signal is sent over the chosen transmission medium, where it can travel longer distances
with minimal data loss.

QV5® ©0e)® EMOIDT oBetetn AMAB® HOM) KD EID IO, OB &Y FRIDND HHND OIS
O ©Ps DE M.

Demodulation at the Receiver / @owmed 8gbses

At the receiver end, the process is reversed. Demodulation extracts the original information from the
modulated signal, recovering the original data for interpretation and use.

@HHDE) gOoMecd, HORN Mo mied. Sghen BN B eMONOr JLEH 0oeT)edS L) ®SM)
g0, gbd HOIn 66 DTN BE®) C oY OBEINND WOGE.

The correct answer is 1).
SO0 BERO 1) @B.

In the modulation process, information (data) is encoded onto a carrier signal to prepare it for transmission.
This involves modifying certain characteristics of the carrier signal (such as amplitude, frequency, or
phase) to represent the data, allowing it to travel efficiently over the chosen medium. This is essential in
both analog and digital communication.

Qhsm HOBEDE, eoMOntr (ew) oBedenn oee ©e)mHd 53R e DML 0er)dl DD
e ewed. egm SHotemn H3O oem DD 0er)ed (BEMO®, DD 68 BE) Ois)
gon® e O 530 cPWD MOES 8% B0 X OB DMIBD HOH) MLESSED ®P
53500 g EEed. ePr BN o® By osi5edemed € GosOGS 60.

Why the Other Options Are Incorrect,
e0Ons dwde OiOE &id,

2) encoding signals in transmitted information
oledemn Do0® @ eMONIOR Goet) com® H3®
This is incorrect as the modulation process involves encoding information onto a signal, not signals
into information.
Qb DR eMONOT ©ee)D PDD eomn H3® et 0o DS 6w OIOE®.

3) extracting information from the transmitted signal
oledemnn oO® @ 6eT)eds eMOndt @) WISH® (extraction)
This describes demodulation, which is the reverse process that occurs at the receiver end.
e@n SLse S6m0 OB, dr YHD gSMed Bedd ©HeE® FORBHE.

4) extracting signal from the transmitted information
oledanm DO EE MONOIOTS @)D @D WiH
This does not describe either modulation or demodulation accurately.
60 PLs» ) IPLSH B GO HOIOED BEHO EMWOR.

5) transfer information with minimum distortion
qo® Bwmabwes (distortion) EH®HO eMORST HOROT HS®
While reducing distortion is goal in data transmission, it is not primary function of modulation process
itself. / Swad 53 a8 500 e ofegdemned grEimnes O® gm0, 80 JLsm HOREE® Yo
;b emed.
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19. Which of the following statements about bus topology are incorrect?
28 Sdeww (bus topology) BERe com OO DVSH @Oes 68 &’

A. Computers and network devices are connected to a single cable.
aoloD 05 SR COPR 95 Olonmwd (cable) ©BRSD DO aio.

B. All traffic flows are either clockwise or anticlockwise.
Bug® ®wemmee (traffic) cxB8gmObed ex) DDDLHD ex) B¢ .

C. Bandwidth is shared among the nodes.
DES oge eME (nodes) O ®YeE@ 6RE) ®IES.

D. Each node is connected to two of its neighbours.
60 eNNOTE DS GECOIBDS ceeemMO OIS WO &.

1) Aand Bonly. 2) AandDonly. 3) BandConly. 4) BandDonly. 5) CandD only.
A ®) B cof. Ao D sod. B & C c@. B e D soé. C o D sod.

Answer : 4)

Bandwidth / ®@® oge

Bandwidth in networking and data transmission refers to the maximum amount of data that can be
transmitted over a network or internet connection within a specific period, usually measured in bits per
second (bps), such as Mbps (Megabits per second) or Gbps (Gigabits per second). Bandwidth determines
how much information can flow from one point to another on a network in a given amount of time.
HEDOMES 66 B BegeEned DERIS BER K OPVBBELS MBOOWD &Y (bps) Mbps (HEHOwD
e@mdI) em Gbps (Fe0wmO GAI) OB 085y ER®, 5uEm e SO BE BERLED )
gS5obee OSASIMORE HO®) oBetee BE od cod® et LDMRB. & ad MR DE
ORKD O SDH 80 D08 SODEDO MBI EMONOT GER) ) &IHNE OS5 DR SR
BO® WOB.

Nodes / e=i

In computer networking, a node refers to any physical or virtual device that is connected to a network and
capable of sending, receiving, or forwarding data. Nodes are essential components in a network, allowing
data to flow between devices and systems.

aS®ID SHERDOMEEE, eE KE) HEXDO OIS & i ©m ey ©OdRD, EIDPD & WY
H5GP0 BD B PN 95w 6m OB CLORH. NG 08 GEVL FOBONS 0D O
GD0, COP® O SEND g0 LT ®E) RO 98 HEEA.

Nodes form the building blocks of any network, enabling communication and resource sharing. They
facilitate tasks like file sharing, internet access, email, and many other functions essential to networked
environments, whether small (like a home network) or large (like the internet).

coi) PR HELD EMANGR eMIS MR, SS5edemnn 0o OB RN 6PN WOR. &)
) (50e8 e Oi8) e Sve (Gsbeien 8i5) SRV ©O00Rs0D GOBOGS M)
eRE)DHY, GSNVNR LeBrn, Bexs oNIR 05 DO e MOHEHS P MLRNS ©EH)
coRnd oond.

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.

O S0 BeD Ky COr®, TSN 0B P LMK HIHOD HEKD OB JEI® 6WE) &S
MONE. B)EeE O COIrOrds DOY EOIONDNO B GO DO® MMOB OB HOOOND WOR.

Bus Topology /@& &0@me

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 TeXD Ky BOER E€O® SN LB AHHDd HEISN WO B HE orEEes, O»
eRe®) J0 e MOT® cRE MNESED. CRNS NE, CB 60 OlMi® HOM) CEEIBHOR OS
OB, SEREN O COIOONOR DO ©eT)dD ODOOR EIED.
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How it Works / 8o §0 @08 emon

Data packets are sent out by a device onto the shared cable.
e O eRE)DT Ole® D) E®OrD &S &) EIed.

These packets contain addressing information specifying the intended recipient.
cP® &l DR geSHEY ERSM HEHS WO® BB eMOYOT i@ 8.

Every device on the network receives the data packet, but only the intended recipient with the matching
address processes the information.

RN BI® EEIO®RDOD D oD @Ied), NPT (IERESS PBHK O FESHEY QRS LB
eMONOT B,

Similar to a radio broadcast, other devices on the network simply ignore the data that's not meant for them.
QOSBER OMOLHRWO COND, HHEREWE &I HEHND CClP® DS OEH) HEHS MO T
emMHEM HOR.

Advantages /&8

e Use less wiring.
&8 Olens CDMES HITDE®.

e Increased data transmission speed.
e oBekdesn 6dmn & 8.

e Computers can be easily connected to the centralized network.
VVB®D NN ©HEeds advenn 0BRSS WoOwe axd 8.

Disadvantages / )&

e To be closed by a device such as a switch in the center line.
BB OlBes eeewEDO Ot comomps 968 D) €i800 & 8.

e  When the central cable breaks down, the entire network breaks down.
3 Olexts e B9y 80 ©BSD HrH® e OIR.

Star Topology / &0t &0@m®

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.

20t S0 OeX® g BHER €0 DB ES)®ENO,
0INBeRs; S50 60 HD O 0D 6FISD DO &S
RO BIEEDS. 00 VB EEPOB OP®IDN
OO 6RE HW OB, O cOrds el RV O
o)Red gedudn ERASM 6dOm Xy WOR.
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How it Works / 8o §0 @08 emon

A device transmits data packets containing addressing information.
E1ORS BB eMONOL Fho® 5D cid OSedenn WOR.

The packet travels through its dedicated cable to the central hub/switch.
IO 08 eBARD ®O®) PSR MBL/EOO0® O VRS WOB.

The central device reads the address and intelligently routes the packet to the specific recipient device.

VB E2NO® RBND HWOM g0 YEIOBD oD SeEEn ERSMEE DR 6Om 6KF WOR.

Only the intended recipient receives and processes the data.
Fedndm ERAS®) ©PIS D ER) ISR 0M aIHD Be BOR.

Advantages / ©)&

e Easy to create.
C0Reds S WO MHVO & .

e The failure of one cable or computer does not affect the entire network.
O Olentme 66 advmpnn e, Ordd 68D HRROD DR eMSE.

e Ease of error detection and troubleshooting.
eeie ®mem OO ©® SOWOMD DO GIBHP cHEeds Be WOOD Hd OO.

Disadvantages / )&

e  When the central device crashes, the entire network crashes.
OB OO e, B9y 80 HBLD HEK® Je, oR.

e Having to bear more cost for the central device.
VB COMOIMB wem 8 B8lorns €80 Be &@.

e Network congestion in the middleware.
OB COMOIND DR N DERERE D 8.

Ring Topology / @¢ &0@m®

In a ring topology, devices are connected in a closed loop, forming a
circular path for data transmission. Each device acts as a repeater, - D_

receiving data packets, regenerating the signal to maintain its strength, = -

and then forwarding it to the next device in the ring. — / <5 \COmpu(er
e SORDB NE, CONG BDID EENE NE BEVSR WO B G»o, AV
e oBcdemnn He®) DatmmO AMOBHE HIER. 6P CSl®DIO ; ;
8ODLOVED e Hw) WOB, ey ©wd ER) WIS, 08 ®IH® g ,g,
SO @B OEm ©r)d HO® NN HOO, ©nd O® \< ) &
Advantages /08 -
<5

Computer

Flow of
message

OeCeld 5 COr®me 60m 6MY wOG.

i i Comput
e Using fewer wires. omputer

a8 Olans s @dm H538.

Disadvantages / )&

e Data is transmitted in one direction only.
e oBedemnn O5es & EMOND EPE O@.

e  When one computer or cable goes down, the entire network goes down.
0 eSo@mmne ee) Olaimes de, B9y 80 6REd Hrr® e BIe.

e s the most inefficient network.
o0 ® gmboe® @rn 8.

~
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Mesh topology / €@ &0g® Computer
Mesh topology is a web-like network structure where devices are

u

¥

interconnected with each other, as opposed to relying on a central hub  computer = Computer
or switch like in star topology. Imagine a fishnet where each knot D N D
connects to multiple other knots, creating a redundant network of 3

pathways. In a mesh network, data can travel along multiple paths
between devices, providing flexibility and fault tolerance.

i@ SO Be®d wy »Or SO BeNed 608 PNSD cSews ©m) E
S00ns O B0 EBDOIEND £0)® Ofcan &) 08N O
e S e OFOHED. O O OXE DHOT WO HBGEO Computer

08550 gm0, §B0Pm DD® HELES SLDMD WO O IR D
Bos®. €iC SRWE NE, LB COP® gm0 dE DG BVEeE G &
DE D gmo, NBER VD o ecie LB owd. Computer

How it Works / & §@ 909 oo
Devices communicate directly with each other or through intermediary devices.
CX® OFcmm 6P ©IgD &) FHOE Cor® HOM) OSHOEND WOR.

Each device acts as a router, intelligently choosing the best path to forward data packets based on factors
like signal strength and congestion.

60 CEORGE @ HHOIDN 6RO HX) WOB, Ber) CARMDR ©B® MHERERD OIS HIND P ©eHBO
e el @ESRD WD eMe® NVMR YEJVBD eIO) ©S).

This redundancy ensures data can still reach its destination even if one or more connections fail.
O8RSV Owe 6 DB gobdn §0e en DO 8 HRMBHHO € B® b O B
g80don eud, DOG.

Advantages / 8

e Increased data transmission speed.
e oBekden 68vn 8 8.

e A break in one wire does not affect the network.
O Oletmns JVEO® SHERXD YRS eMOS.

e s the most efficient network.
D® Mmbosed® Sen ©d.

Disadvantages / g8

e Use of more cables.
8 Ol @ @IDH®.

The correct answer is, 4) B and D only
S5Ot0E B0 =8, 4) B @ D =&

A. Computers and network devices are connected to a single cable.
adosm 60 SR Cou® 8 Olaemd (cable) o8RS 0O &io.

This is correct for a bus topology. In a bus topology, all devices are connected to a single central cable,
known as the bus, which is used to transmit data.

ePr A& SOED BEM SOOE 5. A8 S0eDH NE, BHE® cor® ey olegesnn HS®O
28 DO V& eEH MESHOD 5 VNSO BIELHWO HEISH 8.

B. All traffic flows are either clockwise or anticlockwise.
Brg® @@ (traffic) eSBMOLHO 6 DVOLWO ewm) B¢ 8.

This is incorrect for a bus topology. Traffic in a bus topology does not flow in a circular manner
(clockwise or anticlockwise). Instead, data can travel in both directions along the central cable.

60w AF SoeDy 6e® OEXR. VG GOEDH DE GODOING OPWMOD OE) MHEB
(e5BemOLmD 6o BBCER E@OD). § xR0, i PSR eARD V&6 CeEIBHOR ®IS
DC H®.
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C. Bandwidth is shared among the nodes.
DEE ocR el (nodes) god ®YeC e I,

This is correct for a bus topology. Since all devices share the same central cable, the available
bandwidth is divided among the connected nodes, which can lead to reduced performance as more
devices are added.

6P RS SO Hes SHOOE 8. BOEE CEr® ONP BNSD GHRAERD 6E) O™ B,
05 DEIO CER PRSI 6B GO 6RE aid gud, HOB £S)e® Oy O J0 MO INN®
&8 9®0 exiy B® .

D. Each node is connected to two of its neighbours.
o emfon® DSl aoCOBrRs ecceemd HPISD WO HID.

This is incorrect for a bus topology. In a bus topology, devices are not connected to two neighbors in
a closed loop; rather, they are all connected to a single central cable. This type of connectivity
(connecting to two neighbors) is characteristic of a ring topology, not a bus topology.

6w RS SOEDE ©OEeH BOOE®N. VS GORDL NE, COP® 00IY ESXEN BE GOCOBRS
GEEEENND TSR eed. & 08P, &) Brde® 5 PSP FIEWMO HBISND 5. 6P
Mol HFS (FeCRBRS cceeennd ©ESR S8) S SO MO e SOEwmed
ORI,

The incorrect statements are B and D. Thus, the correct answer is (4) B and D only.
08 em® B @& D 8. 6® agud, 50108 8€nd (4)B o D o

Consider the following statement with a blank.
S 08D CHD WMOD ORDSD.

A Media Access Control (MAC) address is usually represented in ........................ numbers.
s edw @ (MAC) 6y EIDDBEDS ..........cccuvu....... oS 9ESes ewed.

Which of the following is suitable to fill the blank?
BSone BOSRD Qen O5es comm oo €7

1) binary 2) decimal 3) hexadecimal  4) natural 5) octal
00w eO® @8 e®® SoSw 880w

Answer : 3)

Media Access Control / @8 gedw aees (MAC)

Media Access Control (MAC) refers to a unique identifier assigned to the network interface of devices on
a local network. This identifier, called the MAC address, is essential for managing and controlling access
to the network, allowing devices to communicate with each other on the same local network.

s gede oEaw (MAC) 0 6€Bn DIRGD COrODR GIR GRORHINND ©DO) &gid goHos
oem@s@D. MAC C8a0 cee oNEseds 600 HEMDIHD, SHEK 60D QLN HEIDDMWOND
560 oo ceon 500 oem GOBOGS 08 GO, DO MEEH®D HE®XD ECOr® OBemm 6O
osi5edemn H3RD 98 ©ESR®.

Key Characteristics of MAC / MAC 8 oo csegn

e Unique Identifier / gones oem@i®H®
Each MAC address is unique to a device’s network interface card (NIC). This uniqueness allows each
device on a network to be individually identified, even within the same network segment.
©6® MAC GBowrs® cormed &9 anoi@uasns maemd (NIC) goos 8. cd® ©deEesidn
SIRWD I8 6@ COPORSE SO SR CMOD NE §Oe M5 MHSHD HEM OISO 98 HEREG.

e Format /epeva8c
A MAC address is a 48-bit number, typically represented in hexadecimal notation (e.g.,
00:1A:2B:3C:4D:5E). The address is divided into six pairs of hexadecimal numbers, separated by
colons or hyphens.
MAC @8mweS g 48-bit &owmn, ©)PDBeNs SHGR® Gwmnds Hotognw ewed (ce):
00:1A:2B:3C:4D:5F) f8on =8cm® ©6@3) QO 90N0 ede) &), &0) emEs &) &BMS
OB €O WO gLo.
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o Layer 2 of the OSI Model /OSI gmaBed 2 O SO0
MAC addresses operate at the Data Link layer (Layer 2) of the OSI model. This layer is responsible
for node-to-node data transfer and error checking in direct data links.
MAC @8 OSI gmaded el aside 680oed (2 s 830e8) Hwsem 8. 6®® Smow node-
to-node ezl @O 0o ©ay e OAE DR ccje =0ue) H3R oeH OVHD @m®.

Two Parts of the MAC Address / MAC @8amed eamde ecwmed

e Organizationally Unique Identifier / ©:0@Qensi@ond gooms eem@i®® (OUI)
The first 24 bits (or three hexadecimal pairs) represent the manufacturer or vendor of the network

interface card. / ©og® Q9 24 (¢} ©8 @ VR VDD SR GORHINT WBGES HBE WD)
e} edegsie) Hewismn OGR.

e Device Identifier / £2)0o® &HEmM@ISH
The last 24 bits (or three hexadecimal pairs) are specific to the device itself
o0 B9 24 (6 @8 £ YOE D) CSOHROR Serdm .

Uses of MAC Addresses / MAC @8s» 8@

¢ Local Network Communication / e€@®» &g o&5edesmn
Within a local network, data packets are sent to devices using their MAC addresses, enabling direct
communication between devices on the same LAN.
eE€Bn BrWES DE, ¢y owd AFe MAC CB ®I0DEHS Col® Dm 0Oy @I, OD®
LAN ®» cor® god oy o535e8emn ofn DOa.

e Access Control / @e8® e)esHwm
MAC addresses can be used to control access to a network, such as in MAC address filtering, where
only approved devices are allowed to connect.
G500 CEOORD O 0ERSN 90 aded & &5 MAC @8®» ectm® &85 &HER®DMO
gedun @een 5300 MAC B8 =8 ¢ owm.

e Network Troubleshooting /&)@ ecie SoOenn
Network administrators use MAC addresses to track and troubleshoot devices on the network, helping
to identify devices with specific network issues.
e ade)ends HEed core Hiemn H380 o ecje HOwomnn 5380 MAC 8% ®)8m)
DOB, BeEBn SHE OO 65D CE1r® HED OIHVO comd 8.

MAC Address / MAC @8ac
Unique to a device’s physical hardware and used within a local network for identification.
C210®eE 6B €ad)® HCH) GHNS O GO HEDMOIHD HEH 6€HN SIRKS BE ®Sm 8.

IP Address / IP @8&w

A logical address assigned to a device for communication across different networks, typically over the
internet. / @HNBERS GHHOSERD HOH) T8 SR HOM) HSHHEOEND GEH) CLDDRMO SOO) &d
OB CONRE.

The correct answer is, 3) hexadecimal
BOOE BERO &Y, 3) @8 ¢O®

A Media Access Control (MAC) address is typically represented in hexadecimal numbers. A MAC address
is a unique identifier assigned to network interfaces for communication on a network, and it is commonly
written as six pairs of hexadecimal digits (e.g., A1:B2:C3:D4:E5:F6). Each pair of hexadecimal digits
represents 8 bits, or one byte, of information, making it ideal for representing 48-bit MAC address format.
D3 ©edn @E® (MAC) C8aws 0@oBens &8 O 0an) DS Hotemnn emed. MAC S8mwes
08 SEXD HSHESEeHH HED SR GRORHIND HEH SO0 &5 NS HEMNDIHV OH GHO
O EPV9BEHS BX GiBed SHexmd® PrRHNE® re KK eEn® (ce): Al:B2:C3:D4:E5:F6) i@
©8 cOPn PRBN® WVYE®XHE JY 8 o S PBOWS eMONOT Hewisaw OB, o 3 48 MAC
BB mwadn Sericsmnn 5358 oesm O Qen 8.
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Why the Other Options Are Incorrect,
cOns dwEe OOE &id,

1) Binary/8®®
Although the underlying data is stored in binary, MAC addresses are not represented in binary format
for human readability. / @16 ¢ €000 Dvens @R DO o, MAC 8» 858 Hwded®
BED oem €800 mmatens Hewismwn eened.

2) Decimal / e@®
MAC addresses are not written in decimal format because decimal representation would make them
harder to read and manage.
MAC 38® e»® gmabens 8w mim,0se, £®® Hotegnn 9Gs §0) Hrded 6 DERMDON®D
5300 goog O &o.

4) Natural / g0
Natural numbers do not apply to the formatting of MAC addresses.
MAC B8» ®idmp isod SOmBm &t §8)E eed.

5) Octal / 80O
MAC addresses are not represented in octal. hexadecimal is the preferred format for clarity and ease
of reading. / MAC ©8®» g8d@w OB Sewisom emed. @8 o ©y) SieiEtnd® o Hoded
oHEd HCm DR OB cmwadnd.

Therefore, hexadecimal is the correct and standard format for MAC address representation.
o8, @8 e®® 05 MAC @82 50we=gnn oem SHOOE o o8en madnd.

You are requested to create 16 subnets with a Class C IP. Which subnet mask is suited to create the
subnet? @@ 988 C osdend gfnboe Ho@PRws (IP) 6fm cove 16 & S o wnd
g, c®® coue HAn HP 0em CHY £Ie0n NN COR MOOIMB KQeR dSes e?

1) 255.255.255.240 2) 255.255.255.248 3) 255.255.255.250
4) 255.255.255.252 5) 255.255.255.224

Answer : 1)

Class A

Range / e 1.0.0.0 to 126.0.0.0

Default Subnet Mask / ©8@m» cose e@ogne | 255.0.0.0 (/8)

Network size / )@ewnd o@#nn Very large networks / @ 8@ &)@
Number of Networks / &)@ &-@20 128 (27 - 2, excluding 0 and 127)
Number of Hosts per Network 16,777,214 (2% - 2)

08 S)ERVDO &I EBMONDS OINM®

Class B

Range / 000 128.0.0.0 to 191.255.0.0

Default Subnet Mask / ©8@®» cose e@ogne | 255.255.0.0 (/16)

Network size / 8)@e0® o@)%0w Medium-sized networks / ®03® o@)#ned &)@
Number of Networks / &)@ o220 16,384 2'%)

Number of Hosts per Network 65,534 (2'°-2)

O SIRMCDO i EBMONBS WEneS

Class C

Range / 00w 192.0.0.0 to 223.255.255.0

Default Subnet Mask / ©8@m» cose e@ogue | 255.255.255.0 (/24)

Network size / &)REME @D Small networks / &) g@gned &S)E
Number of Networks / &)@ o220 2,097,152 (2*Y)

Number of Hosts per Network 254 (28-2)

O SIRMCDO i EBMONES GEneS

~
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Class D
Range / sOee | 224.0.0.0 to 239.255.255.255

The correct answer is, 1) 255.255.255.240
SO0 BERO &8, 1) 255.255.255.240

To determine the correct subnet mask for creating 16 subnets, we need to calculate how many bits are
required for subnetting a Class C IP address.

ceoe 168 Sbagnn 53 oem SOOE cosR MOOn BHow H3® oem, Class CIP @8mwes
cooe 560 oem ol JY CRMES GOOS 1B OIWAD DE PHD®.

Class C IP Address Basics / C o&88ed IP 8o Q@™ o)

A Class C IP address has a default subnet mask of 255.255.255.0, which leaves 8 bits for host addresses.
Class CIP @Bawey 255.255.255.0 & 6058 cos)e eoommne &im, 0 os5mon G8» oem &9
8 950 BOR.

Creating 16 Subnets / co)@ 1685 Sb@ne S5
To create 16 subnets, we need 4 additional subnet bits (since 2* = 16).
cooR 168 o8P0, a0 000 coMR 39 48 0on 08 (2°=16 &80).

Extending the default 24-bit subnet mask of a Class C address by 4 bits gives a subnet mask of
255.255.255.240 (which corresponds to /28 in CIDR notation).

Class C CBownn 62058 24 bit cosHep MOOn JQ 488 &n H53e®s 255.255.255.240 (CIDR
Go®En® /28 O gadie OM) COBR MOOMRS @) 6F.

Subnet Mask Calculation / ce&)@ 00w ®gmae 56

The subnet mask 255.255.255.240 (or /28) provides:
COBR OOMB 255.255.255.240 (em) [28) cewd:

e 16 subnets (from 2* = 16)
cese 16 2°=16 &0)

e 14 usable host addresses per subnet (since 2% - 2 = 14), subtracting 2 for the network and broadcast
addresses).
COBRMDO @)D DHE o oTMOD B8 14 & (2°-2 =14 80), SHew 0 SO B
oes 2 g8 H539)

Why the Other Options Are Incorrect, / e®as Snge O08 oid,

2) 255.255.255.248 (/29)
Creates 8 subnets, not enough for 16.
e 3 HdOAgnw OB, 16 oem OPDIDs emed.

3) 255.255.255.250
Not a valid subnet mask.
DEQ CEBR MOODED 6MED.

4) 255.255.255.252 (/30)
Creates 64 subnets but only 2 usable hosts per subnet.
COBR 648 0Ee® YD CEBREDO MED BE D HBMOD 28 SOM.

5) 255.255.255.224 (/27)
Creates 8 subnets, not enough for 16.
ceoR 85 Ho@n OB, 16 teHm SO emed.

Therefore, the correct subnet mask to create 16 subnets with a Class C IP address is 255.255.255.240.
OR8, Class CIP BBacs ofm cooip 165 o@D HOtOE cosie ;mDOFe 255.255.255.240 8.
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22. Which of the following statement/s regarding the testing of a system are correct?
ofBon ®3 B0 AR (3@ HS® / testing) BRSNS cH® DOO DHSIBD|0 HOOE d €?

A. Black-box testing involves detailed checking of each line in the code.
ME Dogge) 55200 (black box testing) ewnend or® eSEwEe SBHOIBRND i@ GRe® d.

B. Unit-testing helps to uncover errors in the codes.
S odus5@)® (unit testing) esodE ecje gandoge H3@0 comd 8.

C. System testing should not be performed prior to unit-testing.
S 38500 b oddd «0ue® B emE QB ©.

1) Aonly. 2) B only. 3) C only. 4) Aand Conly. 5) B and C only.
A 8. B eoé. C eod. A &) C eoh. B &) C e@.
Answer : 5)

Blackbox Testing / @ ®ogie) &3e5@®

Black box testing is a software testing technique that evaluates the functionality of an application without
any knowledge of its internal code structure or implementation details.

MR Ootje) o35@D ) eKedDn GOS0 6y OFHK e Tt H3e® BSH0 BEge, He
15058 eMOD 88 FPIMSBO® GIODRD EE WO®» Bacwmr® adem POGE.

Whitebox Testing / 68 ®-gien) e3e@)®

White box testing, also known as clear box or glass box testing, is a software testing methodology that
focuses on examining the internal structures and workings of an application.

S8y Psicie) adu®d, ereaER eeddn el Bedt 6800 adned e, aIESed, O 6HEDD GHBSDO
Onens om HmSson adie) 558 ewedd GONIND 6XY WoOH dacwmre® oadesn PIRH.

Unit Testing / e 3e5@)®©
The smallest part of the application (often a function or a method) is tested in isolation.
eRECS NAO MO (ede®) 80 FHord o) DELES) HewE® ol o) EER.

Only the unit or module is tested, without considering how it interacts with other parts of the system.
of€Beld gemns emMOs 60 GSHLHN WO® HMOG 6ED MNRERS eMOD, S M)
c@IBRe® =dms olue oy EIed.

Integration Testing / Smmdd odsiesnn
Tests the interaction between different units or components that have already passed unit testing.
£15008 Snn olsesn 008 & i 580 Som 60 00 B0 asabEn ade) DOR.

Instead of testing a single unit, test how different modules communicate and interact.
25 Sonres ol 530 080, 88 e@BRE BSSedemn® 05 GSHOH®) WO® HWOK adese) wOB.

System Testing / €28 «=3=5@)©
The entire system, including all modules and components, is tested.
Boe® eDRER 0 0D FIHOD 6RSH SEABLR ol woy Eed.

It tests the application in an environment similar to the production one and checks its behavior as a

complete system. / &0 5HSL)EHWO o@D ©300wD ewed® odue) MO® gud 6dudbEn ©ERHw
ee® 08 mxRde «lde woOk.

Acceptance Testing / g6@o%n oS5@gnn

Final phase of testing before the software goes live, performed from the end-user's perspective.
Daeemn 688 880 6s0 goe oleIed GO0 GEKO, O0® adBRDWES €addewmignenss
e emed.

Focuses on whether the system fulfills the real-world requirements of the users.
e€Bn adBnidsied adr el oMM 0aOESese Kl BERAECD FOVN® XY WOR.
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The correct answer is, 5) B and C only
BSOOE BERO a8, 5) B o C =0H

A. Black-box testing involves detailed checking of each line in the code.
ME Ootfe) =35@O0 eBHen® oI 6SEREP FBHOIPNd «due 8350 g-@ 8.
This is incorrect. Black-box testing focuses on testing the functionality of the software without looking
at the internal code. It evaluates whether the system produces expected outputs based on given inputs,
without checking each line of code. Detailed code checking is associated with white-box testing.
6P OER. ME Doti) o@D FHSSHO EBH® 0 MR Paemxed HMSHO® alie)
H53® ewedd FOMMB 6®F WOR. O & ey eS€ olie) emO, @) & a8 6neH)d @
cemB0 =B geddm odfe)mns Heoecdsese kS O® GIORRD ED WOR. EIEHOBRD
e odu@d (edn Bogiw) alP@d 6w PSR ©8.

B. Unit-testing helps to uncover errors in the codes.
Sy =35@)® (unit testing) eOE eci® gm O B3P0 comd 8.
This is correct. Unit testing is designed to check individual components or modules of the software
for errors and ensure they work as intended.
6P BHOOER. o 0O ©IEES DO GBied BIEMDed B 0D 6®) TR 6cj®
oem odse 5300 oo &) geduen =08 o) 50 cadnm HEPO .

C. System testing should not be performed prior to unit-testing.
S e383@00 e6ed ofdd 0@ S emdE QW .
This is correct. System testing is performed after unit testing, integration testing, and other lower-level
tests to ensure that the entire system works as expected. Unit testing is typically done early in the

testing process, followed by integration and system testing.
eOK SHOER. ©O8H SEABOR geduEm =0 HTdm O D oHdw 5P ceHm Soww
al5@0, SMDERm oO5@d om e ong ¥T068 =ledRs ©nd s o=luesnn
Be emed. Sow ol5@® ©Pesens olem FPORed Y FOLEHEE Be wOZH) @D amO
98 050 SR 50 oo ofwd «lemmn B ewmed.

Only Statements B and C are correct, so the answer is (5) B and C only.
Bo®m C gme oS 5008 2ids B8End (5)B oo C o4/.

Which of the following indicate functional requirements?
com DO DMOORER agdvzm (functional requirements) €06 &7

A. The users should be allowed to update their contact addresses and phone numbers.
eSBEDHS0 HOSeE TB8® M oMM g VO HOPD O8I @) E® YY) .

B. Any user request must be responded within 2 ms.
Fez® =OBHED 9CREMO® 2 ms » WRES DE B0 £Edn Wy ®.

C. The system must be easy to change.
SERBn coneds 0o 5380 ol 8o gy ©.

1) Aonly. 2) B only. 3) C only. 4) Aand C only. 5) All of the above.
A . B o@d. C cod. Ao C sof. 95 BHEES.
Answer : 1)

Non Functional Requirements / eHOeED eands GO@SD)

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

MORRVERD 60 OGS DG LEAHNS 90 Ve W HEDm ®iedds o)) MLHKS 0RO BB
@ CoRtemn ©m coRSEH P OB 0P OGS SEAHK O WO €0 O K8 ©d
MORRS 97 WOSES ewese OH® SN0 WOB. Dl HPED QIMBRV®O®, MO VDD
00 oD EUesn SLOBan H3® e &) 9 diedmd 68, O HWMS ®HIBWOSe®S
A0 OC geSH@Ds nm BV KO BB DOR.
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Functional Requirements / bR gO®sm)

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

MORRED OB SEABRE BE QO o€ S0 WOR. 68 cOBRDRS 0 CVWOMOWDS N»ISHDS
550 oem ©fBn 888 99 DE WO MDOOOS, HIBNOs ©H ddS RS HHR BMOR. 6
g0z SEAHWO 99 H3P0 VS HEOm MORHS 6 MO EWeOH HFOMD® MY WOB,
e 80 OGRS oo cOm ©ENE ORS @Ed® &) ORD oBD0 OB afded
©:0bamed oo Poiew 538 dern 20n o® O 50O0x® HO® 6E MOOIER GOGBD)
OSOGB 68.

The correct answer is, 1) A only
SO0 BERO a8, 1) A =0/

A. The users should be allowed to update their contact addresses and phone numbers.
a3Renrsid DRSS B8 ® OND® o O S50 GOSDO e EO @H .
This is a functional requirement because it specifies what the system should do, which is allowing
users to update contact information. Functional requirements define specific behaviors or functions of
the system.
6K MHK RER GOGLSMMORD, Psfe, OO SEAHD BE QO 6€ BEeHS WOR, OGS e3BHEMBSO
0850 eMONOT @O BP0 98 EEed. MLOAER OGS SEABel Sy addS
6] HMOns HLOOM® WOR.

B. Any user request must be responded within 2 ms.
Dez® =3GeEn PCRPDOP 2 ms » DRNS BE B0 erde o «©.
This is a non-functional requirement as it describes a performance aspect of the system (response time)
rather than what the system should do.
cEBr DE QO 60 OR) =Bl MLE R Hmrw (B0 MEer) B850 WO DS
e®n MOHORER MO FOGBMODE.

C. The system must be easy to change.
BERBn cnneds dad B3P0 o Sv @y «©.
This is a non-functional requirement that relates to the maintainability and flexibility of the system,
rather than a specific function it performs.
6®n MLHAER ®O® GOHIMORE B MO O Bf OH ERD® 5E0D MOBHNO O8)
of€bed ol 5368 aBHwnd 0 HVSHRMO® S 8.

Only Statement A is a functional requirement, so the correct answer is (1) A only.
A oDI00 oI MOG VER FOOSMONS D& DS HOIOE BENO (1) A M.
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24. The following details are given about a software project:
®acwm® OMaBrmO §e)g © o5 ISHO @) & aro.

A. requirements are fixed (not allowed to change throughout the complete project)
gOOHzMORS &S00 68 (O D@adn OO0 ORSDE oeH 8 emMEIed).

B. must deliver the complete software product at once
o8aban Pacwme® Hern® OFOOR @) E® Wm ®.

C. detailed descriptions and specifications must be prepared for each activity within the project
O & HEMOD® 0em Bng SO o BIDHO DEABH GHON0 HEDD BVE ©BH®.

What is the most suitable software process model for this project?
cPR DXt HOC® O ©® mes acme® Hnios gmade (software process model) @@ &?

1) @®es (agile)

2) QEadog® (prototype)

3) B ene® m-dbaew (Rapid Application Development)
4) eobBEmo (spiral)

5) Ewer@ (waterfall)

Answer : 5)

Software Process Model / ®agme® Smiom oo

A software process model is a structured approach that defines the sequence of activities, tasks, and
deliverables needed to develop a software product. It serves as a framework for planning, organizing, and
controlling the software development process. Different process models suit different types of projects,
depending on factors like project size, complexity, and customer requirements.

®aeme® Hw® eaBnS 08 Dacme® HEBEIeNRT B bAM® HERVD FOGE HIMONS, MDD
0 ee)mids goBEed R HLODHN® MO OHIDDD LEBMHRH. O® ®aeWe® ©OL® HOB®
eee® 530, wdmn 530 o eeme 500 e O eEs 68O’ WOR. OEaD LD,
BBOMBOR ©m )06 GOMSm O3 N O ©eHTO 880 HWOR ;Mwad 88X emoed
O8)aBOED @IRES.

Agile model / @®0Es aBo

The Agile Model is a software development methodology focused on delivering small, functional parts of
the product in iterative cycles called "sprints."

003 MWD 0y £SB850 e MMESEDD a0PLHS OPde SSoemed nB), SIS O
eRe) ad® ewedd GOAB® WY WO Dacwr® G LS PO HH.

It emphasizes collaboration, flexibility, and quick delivery, allowing teams to adapt to changing
requirements throughout the project.

0 0HERIBMD, HVSBR VD 06 PBRS eRE)MSR GOMOHMD OB, ON@IBR GOV ONLBOS
gOesMORD guPLuHn 500 BVHNHBEORD @ ©HEEE.

Prototype Model / @@ eeado

The Prototype Model is a software development methodology where a prototype or early model of the
final product is built, tested, and refined based on user feedback before creating the actual system.
YEwad §wadn ©g) Dacme® 6O PRBen De g OBHE gOnw SHSCIeHed YJRIwaBn
e YC epmadwe odr B HoDn H3RO st edBed bl PH CeHTD E®H®X),
ol 90, s B80Be w05 EIed.

It focuses on capturing user requirements by presenting them with a working, though incomplete, version
of the product.

o0 geadsben 5o, Sdeemel B8 WO DN e@RNHRS clBHED FOGSD) OO DO
@O 6we0s HOND® WY WOR.

The Prototype Model is particularly effective when requirements are unclear or subject to change, enabling
early validation through constant user interaction.

805D GeeE@ § 80 oo cdud 00 o § 80, Hoskmd =0Ged gSbH® ©om A
DEIPMONG BP0 DOBS Yewad ewadn Sedeens dre)d 8.
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RAD (Rapid Application Development) Model / 8@ exe® ©:0bde enmabn

The Rapid Application Development (RAD) Model is a type of software development methodology
that the functional modules are developed in parallel as prototypes and the final product is made by
integrating them enabling a rapid delivery.

B 60ed® ©:0bae Wit 0y Jmd BWNR YWD e HDSHOD HOLABNG WO &)
gaween 53608 gons SHScemn e DO 0KDE O efbn 0Bab# me Ol oad
0D PWABHE.

It is particularly useful for projects that require a quick turnaround and where requirements evolve
during the development process.

R B0 0GB Oy 0 LD FUOREEE OGS EOMBL O® ONID HEH OB
Sesi®ens Lewismnds 8.

Spiral model / ob8@ mwadn

The Spiral Model is a risk-driven software development model that combines iterative development
with the systematic aspects of the Waterfall Model.

ebBe MWDK 08 EXHIE MWIBed PRNVE GRS O GNOOLL® BOLAND SMIER
DO® GOe)H® ¥ e § VACW® HOLAD HWIBR.

It allows for incremental releases of the product, with each phase being revisited as the project evolves.
0% OMmmadtn DWHHD O 80 O O GEKRO MDD OED) NPT 60 SHSemed OLW
ge) 2300 98 oEe®.

Waterfall model / € i@ pewado
The Waterfall Model is a linear and sequential approach to software development.
E0 IR MDADD 0 Bacw® EOLANG HEM cLI® 6O FRNWSD HESBEHD.

It progresses through distinct phases, where each phase must be completed before the next one begins.
Once a phase is finished, it can’t be revisited.

O OHeaWO O OIS ®HO®m @ESKD ® MO, O GEBO OB® 880 680 &I®
GEROLE oBubEn e NR. GEROD g% § o, S0 MO Hed® BK EMMI.

The correct answer is, 5) waterfall
SHOOE BENO 8, 5) B

The Waterfall Model is the most suitable process model for this project based on the given details.
e & g5 B&n0 @ £eH»HB PR OXEIBK HEH EQHR HMMIDH DM QEH DWOR wadned.

Requirements are fixed (not allowed to change throughout the complete project)

GOEsmOnS &80 8 (0 Ommatn 900D cOxEHE oeH @ emeied).

The Waterfall model is ideal for projects with fixed, stable requirements, as changes are difficult to
accommodate once development has started.

Eoai@ wadn S000, SO0 gdGnm) By DNad 6EH DA R 65, ELAm® MNOB®
9 o5 cDasnd DD 9t HIEBPD gome 8.

Must deliver the complete software product at once

o®aben Pacwrr® SHei® OTVOOP @D €O @ ©.

The Waterfall model follows a sequential approach, where the final product is delivered only after all
phases are completed, aligning with the requirement to deliver the complete software product at once.
EQaIR mmabn GaRBD £e0rrE FRORNK VOB, OHE O HSLIeHn 6de) ady) ERSES
Boe® GERORS 68sben 53RN ©ad CRIMS O o0, HBsLEn Pacwr® HESIEH® OWOO
ede) ®ide® GOGIMOD HP 6P 0.

Detailed descriptions and specifications must be prepared

0 O SMMODR oeH Bng SSwo om 83090 OIS GHoOnNd KEN® DG QY .

The Waterfall model requires thorough documentation and clear specifications for each phase, which
is suitable when detailed descriptions are necessary.

EQaIR wIBnd 0ddn0tien 80 gOGn § 80 Qen O & O GEKO oem adsbEn
BrHrdR o® =ienEl 33800 gO®s 8.

In contrast, models like Agile or Rapid Application Development are more suited for projects with
changing requirements and incremental deliveries, making them less appropriate for this scenario.

50 B00IERD, cOaED® GOMmsy) 0 BLAD eRe)HIO8 &y DNmad 0em NDES o By 6w0ed
©o0LR® O3 Hwad O Gem O MO0, §0) PR HBFO® HEH ODOS QEH 6HED.

~
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25. Which of the following statements on Data Flow Diagrams (DFD) is incorrect?
e @iEd ©d®ms (Data Flow Diagram-DFD) 8gde oonm o900 Dusitn @0es 8 &?

1) Context diagram is a DFD with the highest level of abstraction.
osichs 00n® 0y 9HE® ®J0e8 Juwmwmognn (abstraction) & ¢ IR® GOHND.

2) All data stores in a system must be represented in the context diagram.
ofNHens it Bre® e ®RR) (data stores) OScdH COHENH SHOrLIMB DE @Y .

3) Data flows are used to link the other components in DFDs.
DFD 8 geons ©:00n o850 H30 oes eom s =o8n emed.

4) Elementary processes are not decomposed further.
QD Hwm (elementary processes) OO0 DR (decompose) emened.

5) External entities in DFDs act as sources or recipients of data.
DFD ® @80 eembd (external entities), &5 @®® (sources) &) i @®SeM (recepients)
Go® 6ERM 68 Hu ewmed.

Answer : 2)

A Data Flow Diagram (DFD) is a visual representation of how data flows within a system.
e ©Re® oo (DFD) kg ofdns o 5D 0@ 0 Hmon BERE £avs SHOreInd.

Let’s go through the statements given.
€ aid gm® o0 0.

Statement 1/ 1 ge)xo®®

Correct. A context diagram provides an overview of the system, showing external entities and major data
flows but no detailed processes or data stores.

B5OIOE 8. afebmn O 006N BN afdn BERe e SdeCemns Herd®, BO HIMLO
6® QD T LDINKS OSDm HYY HOSHOBRD FJRIOB e £5D Q) EMDL.

Statement 2/ 2 X0
Incorrect. Context diagrams only show external entities and the primary data flows between the system

and those entities. Data stores are not included in the context diagram.
IOE 0. Bsebhy Oreed®ns exosEes MBHO HMLD CPMS 5 GO C)IO8D 5D BB ©®
O® HMOO gm0 ®E) OR. B D) Febon O HOHEHE GINED 6H)ED.

Statement 3/ 3 XM

Correct. Data flows represent the movement of data between processes, data stores, and external entities
in a DFD.

SHNOE, 8. ey EO®®s DFD dnn HOE, 5D G o5 O 5mdd 0 e DEH®
Hewismn wod.

Statement 4/ 4 XD

Correct. Elementary processes are the most detailed level of a process and cannot be broken down further.
BOOE 8. OB HWOR 0y HWOTKD DAY HISHOIFPHm BTOD & MO O BOEODS JE®
EMDILD.

Statement 5/ 5 ©tIRMHD

Correct. External entities represent the system's interaction points, either providing data to the system or
receiving data from it.

BSOOE 8. MBO HMLD VG o€Bed =fBRD ey el ) SRS e E) OB KD
oSnbHn ESes Hewismn OB.

Therefore, the incorrect statement about Data Flow Diagrams (DFD) is, 2).
OO, ey ®iR® oomms (DFD)8ge D108 gmen dsies, 2) ed.
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26. What is the correct SQL statement to delete a database called 'ALdb"?
'ALdb' e@e e Seds o ©8e)m (database) @meid® (delete) oesm 50108 SQL gmmn npowse?

1) delete ALdb; 2) delete database AlLdb; 3) drop ALdb;
4) drop database ALdb; 5) remove database ALdb;

Answer : 4)

In SQL, databases can be managed using specific Data Definition Language (DDL) commands. To delete
a database, the correct command is DROP DATABASE.

SQL 8, edo 08ows desdm iy 50Od® ®)X@® (DDL) e ®H)0Dens DEDMDOG DS
oD, £B 6 Pm €189 oesm SO0 See dsfess DROP DATABASE wsad.

Let’s explore the given options.
e € 5 SwEe oEm AEY.

1) delete ALdb;
Incorrect. The DELETE command in SQL is used to delete rows from a table, not to delete databases.
Ot0€ 8. SQL & &t DELETE Ssn o)8m) o0sies dxDHs ecsg ®m €:880 8o eoim
©o8e)ns Pm £I800 emed.

2) delete database ALdb;
Incorrect . DELETE command is not used for deleting databases; it’s used for deleting records within
tables.
IO @B. e 6fe)ns @ €:8® wem DELETE Same @odo) eamed. &6 8@ n¢ Obm)
®w) €800 DO WOR.

3) drop ALdb;
This is incomplete. SQL requires the full DROP DATABASE statement to specify what exactly
is being dropped
e®w godub#n®. SQL O 5010ed®® DROP moges wse sems 8800 «8sgben DROP
DATABASE gooe 600s 8

4) drop database ALdb;
Correct. The DROP DATABASE command completely removes the database named 'ALdb'
and all of its associated data, including tables, views, procedures, and anything else stored in the
database.
850108 8. DROP DATABASE 8w 6% 'ALdD' #® eso oge)n oo 89, ebe®wn, §w)
6010 6m By Ol GRD) DO B 0T Ba® ecwni GOD OO HEISN BOED
ey o8abens® @os woOR.

5) remove database ALdb;
Incorrect. REMOVE is not a valid SQL keyword for database management.
8t0€ 8. REMOVE wg) eso ©86) De@mMmomn oeem dee@ SQL 8@ ©ens eaned.

Therefore, the correct answer is, 4).
OO, HOOE BSEWO, 4) .
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27. Which of the following statement/s about a relation in the Second Normal Form are true?
.o POMEnS® (2NF) &8 o8siondrs SEAED onm D00 Dusde oos 60 &7

A. It can have a composite key.
WO R PO BD® &e.

B. It should be in the First Normal Form (1NF) as well.
0w ol PoOMend® (INF) & odn gn .

C. All non-key attributes are fully functionally dependent on the primary key.
ROl MO BrE COED 908D Bl 0o OSSR MORAERND eORs® ©8.

1) Bonly. 2) C only. 3) Aand Bonly. 4) Band Conly. 5) All of the above.
B o@&. C =cof. A ®) B oo, B &) C oof. 90D BOAEP.

Answer : 4)

Let’s go through the given statements to find the correct answer.
SHOIOE BENO 0K MiHVO & i LMK HO®) K.

A. It can have a composite key
000 oy oW B .

True: A relation in Second Normal Form (2NF) can have a composite key. In fact, 2NF often
deals with cases where there is a composite key, ensuring that all non-key attributes are fully
dependent on the entire composite key, not just part of it.

oos 60. HRBOed (2NF) o8samdnmd seride xnds BB aww. vty dvwewns®, 2NF
e@e®)) 80 rm CNOS &t GOS8 Bdw WORY OB, BRE® WHOI- MO CoRDEE O
eMDHD M MO HBSLE GEm RO ¥ 8bEn BOKEHDERS Em D OB WOR.

B. It should be in the First Normal Form (1NF) as well
00 o8 oPowOen® (1INF) ¢ o8 o .

True: For a relation to be in 2NF, it must first satisfy the conditions of 1NF. This means the table
must have no repeating groups and each column must contain atomic (indivisible) values.

o3 0. 2NF 8 ofasdomdns ocm), 90 og@® INF 8 cosiedd oot nune. @B
gems DOses DRed sH0PLD® DHNNS eMBEIN @Y GO I HOWHNE SOV (6RE®D
eMND) GOOS G8@ 8k Qu ROR.

C. All non-key attributes are fully functionally dependent on the primary key
ot candm Brg coEU® (attributes) 08D O O YORBHO MOHAERD OBD 8.

True: 2NF requires that all non-key attributes be fully functionally dependent on the entire primary
key, not just part of it (this is especially relevant in cases where the key is composite).

oos 69: 2NF O gdun d5es 8ng® Qo edD® Coppegl 98 emond o e:d
0o8abzn 208D Yo dn HBxbInenai® MDLLREND sOIKEm O3B, (CYO Gy D& HOED)
OEE ®w Sedeens &ge)E ©5).

All A, B and C statements are correct/ A, B @& C 80Ce® oon 8.

Therefore, the correct answer is, 5).
ORDS, HOOE SEWO, 5) @d.
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28. Which of the following statement/s regarding the logical database schema are true?
OB ¢ eI PAGOIe(logical database shema) SERCD oD OO OGS w3 65 ?

A. TItis a blueprint for a database.
O £ 6FLE 6Em O 6lEEPD 80omE (blueprint).

B. It contains data and information.
08 e ©H MO GSL®D 8.

C. It formulates all the constraints that are to be applied on the data.
00 B eWEOs ewesm § B ©eediRm (constraints) XD €POG.

1) Aonly. 2) Aand Bonly. 3) AandConly. 4) BandConly. 5) All of the above.
A . A ) B sof. A o) C sof. B &) C sof. 95 BREE®.

Answer : 3)

In database management, the logical schema plays a critical role in designing and organizing the structure
of a database. It serves as a blueprint that defines how data is logically stored, the relationships between
different data entities, and the constraints that ensure data integrity.

e 0FE) DEDMDOMEIE, 55 0l O ee® H3eBE o® wdmn HIEBE mMLBW
BIEIS® HoMBRL MLEDORES 90 WMORB. O T MLBWO ®IN) OB MWO®, 8OR B
aMbd G50 HFISVD 05 £5D GATOAME 6HFD DOH BOS HLOOHN® WOD RIS 6@
o wOG.

A. TItis a blueprint for a database
O ¢ 6fe)t oem O olEEPD 80so® (blueprint)

True: A logical database schema is indeed a blueprint or design for the structure of a database. It
outlines how the data is organized, including the tables, relationships, fields, and data types.

o5 68: MO T ©ge) ewism PRLS k) ORESHE £5m IR OFHO HEM) BIRIEDS
e BIEEES. 1, OBASND), ey 05 et OL® GIOOD BB EOMN® & &I WO
OB MO £BORE.

B. It contains data and information
08 ey 0® eMOndor gsnboom 8.

False: A logical schema does not contain data or information. Instead, it defines the structure and
rules of the database, while the actual data is stored in the physical database.

Goo3® 68: MLHBL 6IESdD By 6 eMONOT i@ emMed. & eOxDD, OB £l ©FE)IeE
D500 on 35 5LOdar WOB, MBS B EIDD B BRAED ®AR) WO &IH.

C. It formulates all the constraints that are to be applied on the data.
On B eweds ewecs § Bug edidm (constraints) SIRDO eSOB.

True: A logical schema defines the constraints that ensure data integrity, such as primary keys,
foreign keys, uniqueness, and other rules that are enforced on the data.

o3 68 208 Kool BeEdEr nol, GHDBME 66 5D 0B VLD OB gems HD
5 e GATWOMD ©HdD WO BDOS MOHHH POeERRE OO eSOqR.

The statements A and C are correct. / A 0 C gm® 5HO0E 8.

Therefore, the correct answer is, 3).
OO, HOOE BSEWO 3) .
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29. Consider the following SQL statement:
oo £ieds SQL ommn oEDnsie.

Alter table subject add primary key (Subject Id);

Which of the following is incorrect about the above SQL statement?
e®® SQL omen 68sid oo oems N eoes O ¢!

)]

2)

3)

4)

5)

It adds a primary key constraint to the table named subject.
& subject P O ORYOD VB BGYPOL BeetiRLLE OBy WOG.

The table named subject should already exist.
subject B} O OO 8 d» O OB QY ©.

The field Subject Id should not be null.
Subject 1d ®® Hedpw gBeos emSn @M.

A table named subject is created with a primary key named Subject 1d.
®® Subject Id &® § ©08® ouods o6& subject »8 § OQDE SdH@nw DOG.

The values of the field Subject Id should not be repeated in subject table.
subject ®e®® Subject Id ®® HedPend aiH gwns’ LELDOG (repeat) S emELE.

Answer : 4)

Let’s consider the given statements about the SQL statement above.
9o SQL gmnn SERed @@ € id cme 5D Y.

)

2)

3)

4)

S)

It adds a primary key constraint to the table named subject.
®® subject &8 O OYOD EOFD GROr eedidmns dwy OB,

Correct: The ALTER TABLE statement is used to add a primary key constraint to the existing table
subject on the column Subject Id

50t @3. ALTER TABLE gm®w Subject Id B0ted® @08 subject d@d0 @08 oot
©o60IRE0RE & SO0 @S OB

The table named subject should already exist.
subject 98} & OO 08 O&» 8O OB Wy ®.

Correct: The ALTER TABLE command modifies an existing table, so table subject must already exist.
850t0€ 8. ALTER TABLE 8ee €90 ©0ds dxdE a8 OB, &ds subject O9O
&IOS StOBHL Q.

The field Subject_Id should not be null
Subject_Id &® Sednw gSges (null) eande wo .

Correct: When a primary key is added, the field must have the NOT NULL constraint, meaning it
cannot contain null values.

BOOE 8. 0B KRON O wg 0, Wedrnwd NOT NULL 8@1®0 830 wun, O58 08 o
FORS GB@ B0 M.

A table named subject is created with a primary key named Subject_1d
®» Subject_Id @ § 908D oyods ©8m subject ®® § OO SO DORB.

Incorrect: The SQL statement does’nt create table; it modifies an existing one by adding primary key.
O10€ 8. SQL pome 8@ SL@Enn emmoOd On )08 onos dny HOe®s «OSe Swis
0O WOB.

The values of the field Subject_Id should not be repeated in subject table.
subject 9@e®8 Subject_Id &¥ edpend® id gonsl oEbeooZnn (repeat) Bk ea@m.

Correct: A primary key enforces uniqueness, so Subject Id values must not be repeated.
SHOIOE 8. OB LROD oM OB BN®, DS Subject Id FBWLS HODLB®HB MBS Q.

~
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30.

Consider the following scenario about “authors” and “books” to answer the questions 30 and 31.
30 oo 31 gEo 6e® BENOT B “Dbmadds” 6m '@ BERE, SHD BBERD HRMBM.

“An author can write books. A book has a title and a code called ISBN which is unique. A book can be
written by either one or several authors. An author has a name and a unique ID. An author can have a type
as either chief author or a co-author for a particular book.”

“2bmadownd (author) @O (book) @ (writes) ®id ». @SOS o O (title) oo ISBN
2O oS § cwmrs 5Hed. @SOwE O DLMaDO®KY &) whmIDdr HHceeHny OBS em) BO®
o . DODADOGNDO O (name) 6 GRS § gwns (ID) Hed. PODIOOLRD HBLE® @sOweES
OC®) S DOma 6o HPbma 6EE ) EdbvwE (type) HIG &l ©.”

Which of the following is the most suitable Entity Relationship (ER) representation for the above scenario?
9D OBEIN OCH) D O ® QeH HMLD 6B (ER) Hltegnw com SOGs =00 €7

) ¢
Book 1 @ M Author

: 4
Book N @ M Author
Book N @ M Author

-

:
Book 1 @ M Author

) s = S
Book Author

Answer : 2)

The ER diagram should have 2 entities as, Book and Author. The entity Author should include 2 attributes
as ISBN and Title. ISBN is the primary key as it can be used to uniquely identify the records. The Author
entity also has attributes as ID attribute which is the primary key as it is unique and Name attribute.
Because an author can write many books and a book can have several authors, the relationship between
the 2 entities is many to many. Because the type (either chief author or a co-author) is related to both the
entities therefore its an descriptive attribute to the relationship Writes.

ER Ot 0020 @30 (book) & =bwma (author) ee eHmmdd 2 & HFw @un. Dbma HmHOIWD
o (title) @& ISBN eee coetde®mn 285 giaed aioes 8. ISBN o)08n ond dses &
OOD) OB 6RO HEH @ISR0 MO BE o OS. DOma (author) HMOOWD gowwes (ID)
©®» ®® (name) 6E® CORDS®E &im, gwns (ID) goons copsiesnn o RS OB ud ©d.
D00 (author) edem] @O TOw &id Hwe, @SOwWMO (book) OGS (author) H&e
ecemny 80w o S, HMLO 2 gmd ©6BSRNG many to many 0. OL®®ES (type) (@te
Dbma 6®) 6® DOHA) HMOO eeOR HBRSR RBS Ow» BFe® (writes) HBVFAMORD BSHOIBD
CORBEIHE.

~
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31.

The ER diagram can be designed as follows.
ER Gt 0009 coo o0 SODn D€ &ie.

Ciype >
Book [N @ M Author

Therefore, the correct answer is, 2)
OO HOLOE BEMO, 2) 68

How many tables can be derived initially, when mapping the entity relationships in the above scenario to
a relational schema?

9o MO 8RS (entity relationships),BsRe) OIHOIEwdD (relational schema) gadregne
538, OB (initial) O®ens OY SR GABDD DxSes® e & €7

11 2) 2 3) 3 4) 4 5)5
Answer : 3)

According to the above scenario, the book entity has a table to store the ISBN and the title of books. The
author entity has a table to store the details about the Author. To resolve the many to many relationships
of the above 2 entities, a third table should be derived that includes the ISBN, ID and the type.

oo 500 go®, @30 (book) HmLOWO ISBN & co)ide =@ (title) ®ath 53S0 Oxd:s.
&, ®bma (author) HmMBOGD gewwe (ID) om &® (name) o S0 ©R) HEPD DKW G.
9o MO 28 many to many oS O». SoE®D, ISBN,ID o& £dbovw (type) aroes
9O DRSS DTS BDE BWE.

Book (ISBN, Title)
Author (ID, Name)
Book Author (ISBN, ID, Type)

Therefore, when mapping the entity relationships in the above scenario to a relational schema 3 tables
are derived.

OO, gum gOSDIDS B LD ©dswm (entity relationships), 0B8RS PRROLSGEO
(relational schema) ggoegne 5368 € (mapping), o8 (initial) dwewnsS O® & Dol ©d.

The correct answer is, 3)
SO0 BEDO, 3) 8.

~




RAVINDU BANDARANAYAKE -60- Hictfromabc

' ™

o The questions 88 - 90 are based on the algorithm expressed by
the flowchart below. The algorithm takes a list L of items and an
item K as inputs and is expected to output the number of items

in L that are equal to K. List indices start at 0. Note that two M

entries,labelled as (P) and (Q) flowchart are blank (unspecified).

o> 88 80 90 ety Do PENORD cB® £led®m @RS

00H® BBH Me ewedd IEe®ONHIN ©EHm 68 m
&Se®dnen 96 B o8 gBod® (item) @IBESHDS (list) &®

K 8 g@odns me)an e eer®, L eildsdnedd ai® count = 0

K 0 «co» gio® ome obome 530 gedse) emed. i=0

EIBENeDH ©Bw (index) 085 HOB® 8. GRS OHEHS e
eER® &td AR BHLD &5 O 8 HBOW SHEODO ewO)
eNH VO EDO B ©.

n = length of list

32. For the algorithm to function correctly, what should be inserted

at the blank (P)? No

FiSeMOPn HNOED Huisedw O cem =B HESHHO Yes

RN Fes e Gn &7

1) n=n-1 ® ...........
2) n=n+l v

3) count=count+ 1 ..

4) count = count + i 1=l

5) count=count+n

Answer : 3) Yes
Explanation / ete€@ 853@ No

The P blank in this question represents an increment operation / output count/
essential for counting occurrences of the target value K in the i

list L. The purpose of this increment is to ensure that each time

an element in L matches K, the count is increased by one.

e®P® pEned &5 P Sdmie L @iddned K & geom
g0ed 888 wman 530 oe® GoBOGMS dLAW ePeHRRE Hewisaw WOR. @R DLAWEE GOYEN
oses L & aid geedsns K wigess o® g08d0o®, count dnHsl Oi8) O 0 oedn H33E.

So, Option (3) count = count + 1, is correct because this line will add 1 to the count each time a match is
found. This ensures that the algorithm accurately tracks the total number of items equal to K within the
list L.

OO, Bw@ew (3) count = count + 1, HOOE OSfesd @R LVO GIEBRD 6EIW OFM @
go8M9m® count ®O 1 Oy WO» B, @ HBSe®ONH® L eidsned K 0 o & glod®
@D HOTOED GLBHG DOD VO CHdd DOB.

Therefore the correct answer is 3).
OB HOOE BENO 3) @B.

Code Example for Explanation / &tet&@ 550 0e®) oo®n €enosm.

count = @
for i in range(len(L)):
if L[i] == K:

count = count + 1
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33. For the algorithm to function correctly, what should be inserted at the blank (Q)?
FEemCo®n HOOED Puew B0 oee 9HP HSNHNO DO FED DE XD €7

1) Isi<n? 2) Isi=n? 3) Is count <n? 4) Is count <K? 5) Isn>0?
Answer : 1)
Explanation / ete€@ 83®

The Q blank in this question is used for the condition check in the loop. This condition ensures that the
algorithm continues checking elements of L until all have been evaluated. A correct condition here is
crucial to prevent out-of-bounds errors.

c®® gEmed 5 Q SHdore goed HBEDr «lie) 56 oesm ®Pm 8. gidemSn® BwAE
LoD @ Do e L 8 Yeeds obue B30 EXOR woOem® k% QO P cmSeERn HHm
OB, BeDs B0 ecie Drgiidd OE®) 608 SHOOE emSeEBn 9m) Die®s 6d.

So, Option (1) Isi <n ?, is the correct choice because it ensures that the loop stops when i reaches n ,
which is the length of the list L. This guarantees that the loop only iterates over valid indices, thus enabling
all elements in L to be checked against K.

o8, dwaden (1)Isi<neg ?, HOtOE e300 dFexk O i n cOm Ee) O TO EEL DO O
R0 oodn DOm How, 80 L eilsned E® 8. 6®0 DE-@ chorm P oBgn ga0DLHH® O
20 cobn DOk, OGS L & i 8roag® 3eeds K © 9060 e 5300 @il 8.

Therefore the correct answer is 1).
OO HOOE BENO 1) €8

Code Example for Explanation / etetg@ 830 oe® esodn €e®Osnm.

i=290
while i < n:
if L[i] == K:

count = count + 1
i=1+1
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34. Consider the following python programs A, B and C.

oo A, B oo C 968 cifeds olns el opnsie.

A. L = [int(x) for x in input().split()] B. L = input().split()
K = int(input()) K = input()
count = @ count = @
for i in range(len(L)): n = len(L)
if (L[i]== K): for i in range(n):
count = count + 1 if (L[i]== K):
print (count) count = count + 1
print(count)
C. L = [int(x) for x in input().split()]
K = int(input())

count =1 =0
while (i < len(L)):
if (L[i]== K):
count = count + 1
print(count)

Which of the above python programs implement the given algorithm?
90 RO POECAH/VPECD VGBS & 8 arCexdnRe Ju)sew dsess &?

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All of the above.
A cOR. B cof. A @) B 0. A &) C soHh. 95D BL3EP.

Answer : 1)
Explanation / et=tg@ 83®

The programs are designed to match the given algorithm, which requires iterating over L and counting
occurrences of K by incrementing the count for each match. Only Program I performs this correctly,
adhering closely to the structure and logic specified in the algorithm.

DOCD 6rRE® WO giXew E € 1B HIEe®SHRWD ®igen® ©OE d® gnod, § sem L o
2200bonn 53 o O O ed® e count &8 538 K & 888 v@ms 830 gdvz
@0. grSe@Sn®el €50 65 DINRO 6 MOBRD HBED e®® SNOED BE WO A POeED®
cOf.

Program I implements the algorithm correctly by iterating through L and adding 1 to count for each match
with K. Programs B and C do not correctly implement the algorithm due to incorrect counting methods,
such as adding ‘i’ in Program B, which deviates from the intended result.

I e L &0 g900boon 53608 oo K ode & 05 oiegd® oesm count ¢dm 1@
Owe) H3ed®s HOOED TSP wOB. B om C pedawns pPedd B & i dwy 53 &5 O10E
@ 5368 PR 655neds rSemMSHRG HOOED HWSPD eMmMWORB.agesdn BdEers Areded.

Therefore the correct answer is 1).
OO HOOE BENO 1) @8

Code Example for Explanation / eteog@ S50 oc®) oo®n EeIO8Nm.

L = [int(x) for x in input().split()]
K = int(input())

count = @
for i in range(len(L)):
if L[i] == K:

count = count + 1
print(count)

~
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35. What would be the output of the following Python code, if the input was 17?
o eredy oBos cmen® ge)mn 17 § 80 ufe)mn s e?

n = float(input())

m=(n// (n%5)) **3

print(m)

1) 24.0 2) 25.5 3) 512.0 4) 614.125 5) an error message

Answer: 3)

Modulus Calculation / ®®)ed ©EDD

The finding the remainder when one number is divided by another number is known as modulus
calculation. It is useful in many applications, such as checking if a number is even or odd, patterns,
or handling periodic tasks in code.

0 oS OB oD eRe 80 @H0® emID) DD D®)L GOIHD GRE HIESED. Eorces
90360 e®) RFex & wSe olude 53, GO o) emed HOLHD MRS SHIBOOR 5 eReH)
enedor 0 LewismOs 8.

Floor Division / 83@ e2€®

Dividing two numbers and rounding down the result to the nearest whole number. In programming,
the floor division operator is typically represented as //.

o) e GRER 6H EBOER® MO QLI ©ANDD OO SR HIe CACR 6EH HIESES.
DOCRDCEE, 5V cVECS cReHHOND VNSRS // eERD HOLHN® EWeD.

Exponentiation / d® @ &®

Raising a number to the power of another number is known as exponentiation. It is represented
mathematically as a°, where a is the base and b is the exponent.

oS CONT IR DREO MO PRE E) TO 6ed HIESED. O» a° ced OHHO® OWEnRs
BOtegnm O gmo, a 0y ©IE® O god b vy dew ) ER 8.

In programming, exponentiation is typically denoted by the ** operator.
DOCRDCHEE, VE® D) ER 0IPHDBenS ** cRcmwdan IS B0y EIed.

Let's analyze this Python code / e®® =Gn& eion Sdedenn o).

e n = float(input())
This line takes an input, converts it to a floating-point number, and assigns it to n. If the input is 17,
n will be 17.0.
eR® GSEL DN 6K® OK PBEER® EBES ©AXOE DD ©lOLHHG WO OB N OB
OB, geme 17 &8, n, 17.0 8.

e m=(n// (n%5)) ** 3:

a) Modulus Calculation / @&t ®gen (n % 5)
Calculates 17.0 % 5, which gives 2.0 (the remainder when 17 is divided by 5).
17.0 % 5 o@moe 9086, &0 2.0 @ .8 (17, 5 & ede 80 ced® §Bdw).

b) Floor Division / 8@ e®€®(n // (n % 5))
Calculates 17.0 // 2.0, resulting in 8.0 (since // performs floor division).
17.0 // 2.0 oo 08, 98 o50ens ee® 8.0 (/| d® RER® Be woO® D).

¢) Exponentiation / dew @ €® (** 3)
Raises 8.0 to the power of 3, giving 512.0.
512.0 @ 8 8.0, 3 & LK 9HE HOR®.

e print(m)
The final output for mis 512.0.
m ee® o0 ofe)®n 512.0 8.
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36. Suppose that S is a string, L is a list and T is a tuple in a Python program. The length of each is 10.
Consider the following Python statements:
©® oGos PREEROS wy SN (string) &, L oy @td8n0s (list) e, T o coiSwens (tuple)
¢ 60. & O dem® E® (length) 10 B. covn B CME OERDS.

A-s[2] = ‘2
B-L[2] = '2'
C-T[2] = '2°

Which of the above three statements will generate an error?
OHD SMG NENS OO ecjent SMM® (generate) WO EJB &7

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All of the above.
A . B o@®. A o) B sof. A o) C cof. 9 BREES.

Answer : 4)

Let's evaluate each statement to determine if it would generate an error.
O O SMBR eejers SHNR WwoRe wse Bor 53D GIORRD ES WO..

Statement / g I(S[2] = '2'):

S is a string, and strings in Python are immutable. This means that their contents cannot be changed
after they are created. Trying to assign a new value to an element in a string (like S[2] = '2") will
raise a TypeError.

S wy string e O g0 BB S string O 0N DE eMHD. 6RES geomE DOSESS
80 Hbvagnn HSeds o S0 GSHLODDG ONS BE eMNHID VOB, string O &S YRC®WMD
20 gours «oded et B3O (S[2] = '2' 88) TypeError & @ DOB.

Result / £5®@w»
This statement will generate an error.
600 LMBE 6cjBnE SHD® eMDOY) GID.

Statement / gexom II(L[2] = '2'):

L is a list, and lists in Python are mutable. This means their elements can be changed, and assigning
a new value to L[2] is valid.

L ©oy cilsnds 0 oo oRossd cildy Swad 8. 00R8 gemsd wosies D6l §rr® ed®es
e o goo, L[2] 00 20 gows &0l e 8

Result / 50
This statement will not generate an error.
600 LMBE 6cjBnE SHD® eMWOY) GID.

Statement / gevxe III(T[2] = '2'):

T is a tuple, and tuples in Python are immutable, like strings. This means that attempting to change
an element in a tuple (like T[2]="2") will raise a TypeError.

T we) tuple O O god BHSI® tuple Owes, strings 6@ Owe emeEdNS 0. RS &eHES
wosfes tuple =& ( T[2]="2") Q@rowns cdxs HEPD ciomem HE3® TypeError Om @ DOG.

Result: This statement will generate an error.
oBOEK: PR LWMB®K 6cjEnRs SHMG WOR.

Statements B and C will generate errors because strings and tuples are immutable.
A o® C somend strings ©® tuples eds8 D¢ eammid 5 ecje aid DOa&.
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37. What would be the output of the following Python code segment?
oHD £15e0n oBnd e AHEHS ode)nn RNOW €7

S = "corona virus pandemic"
V = "aeiou"
count = @

for i in range(len(S)):
if (S[i] in V):
count = count + 1
print(count)

1) 0 2) 5 3) 8 4) 19 5) 21

Answer : 3)

The given Python code counts the number of vowels (a, e, i, o, u) inthe string s.
@) & it B0 ewmed gid S string dem& vowels wgo® (a, e, i, 0, u) ©IWS DOB.

e S = "corona virus pandemic"”
This is the input string
eR® MDD BE string O ©d.

e V = "aeiou"
This is the set of vowels to check against.
e®n =0ue) 530 aid vowels @O ©8.

e count =0
This is the counter, initially set to 0.
6R0 WHPSFOOKE, YEF 0 cEe ©WD) ro.

The for loop iterates through each character in string S by its index (i ranges from 0 to len(S) - 1).
The condition (S[1i] in V) checks if the character S[1i] is a vowel. If true, count is incremented.
for @@ o8 cbmd (1etwe 0 &0 len(S) - 1)S string dend O 9 gaEBERIE ®O®)
Slole)Rlelot e Mol

emSecdm (V& S[1i])S[1i] agesesnn vowel dmed 18 olse D08, o3 &8, count O &
e Be DOB.

The string S is "corona virus pandemic". It contains the following vowels.
e 0 (2 occurrences / 888 28)
e a (2 occurrences / 808 26)
e i (2occurrences /Bed® 28)
e U (1 occurrences / B8ed® 18)
e e (1 occurrences / 888 18)

Total number of vowels / @® vowels @gve =8

Final Output / g®ee» ode)mn: 8
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38. What would be the output when the following Python code is executed?
CHY eINeds oS eBmn HRBED BE 50 oBe)n NS 68 &?

Xx =1
def myfunc(p, q):
global x
P, 9 =q, p
X=X+0p
myfunc(x,3)
print(x)
1)1 2) 2 3) 3 4) 4 5) an error message

Answer : 4)

Let’s analyze the following python code.
oo oBnS MR EEM DRE.

e Xx = 1:
A global variable x is initialized with the value 1.
6w OPEBLE X, | gO® 08 ;HOB® 8.

e Function Definition / Goed gbd csd® (myfunc):
The function myfunc(p, q) takestwo arguments p and g.
myfunc(p, q) Gow po®m q 0o 0D ecwe @8

e Inside the function / Go® glasH:
The global x statement allows modifying the global variable x.
e®IR® X LMK® eVIRw SOen X cdad H3RD @B eel.

The values of p and q are swapped (p, 9 = q, p).
p o q 8 gous eP@ct 68 (p, 4 = q, p)

The global variable x is updated as x = X + p.
e®iR®e X 80EB X = X + p 6RE WONME® 8.

e Function Call / Go® 5HOsinenc:
myfunc(x, 3) iscalled with argumentsp = x (1) andq = 3.
p=x (1)om q = 3 o o0 myfunc(x, 3) 6OES oNESES.

e Inside the function / Go® gleH:
p, 9 = q, pswaps the values,sonowp = 3andq = 1.

3 q =1 ed.

P, 9 = q, paons Ot ©OB, ODS & p
X = X + pbecomesx = 1 + 3 = 4.

X=X+poyx =1+ 3 =4 ed

Final Output / g0 &8e)m:

The print(x) statement prints the updated value of the global variable x, which is 4.
print(x) gmone cvign 80Es X & WOSMED GO Y OB, O 4 8.

So, the correct Answer is 4).
SHOOE BEnO 4) @B.

~
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39. What would be the output of the following Python code, if the input was 100?
e erneds ons emed e 100 80, ede)mn s €?

n = int(input())

if (n > 0):
m="z"
if (n > 10):
if (n > 100):
m="A"
elif (n < 50):
m="B"
else:
m="C"
else:
m="D"
print(m)
1) A 2) B 3) C 4)D 5) Z

Answer : 3)

Let’s analyze the following python code.
oo oBnS PR HEM AEY.

Input and First Condition / )60 08 o8 cmSiedBr
The input is 100, which is converted to an integer using int (input()).
) 100 O gm0 o int(input()) =Bmens &bEn ©axds DD SDLmNG 1.

e The first condition is if (n > @)/ g emFeeBw if (n > 0) .
Since 100 > 0, this condition is true, and the code inside this block is executed.
100>0 O 5w), cPR EMSEERL mE O MO, AR JeED O HE D eTun Fuxew ©8d.

e The Second Conditionis if (n > 10) / ec®e» emseddno if (n > 10) 8.
Since 100>10, the second condition is also true. The code inside this block is executed.
100>10 ©» 5), 6cD® CMSBEER®D € OB 0. 6P VeE)NS OB NE D eTow HRIBOD 68.

e Third Condition (if n > 100)/ 9o0» emsfeddxn (if n > 100):
The code checks if n > 100. Since 100 is not greater than 100, this condition is false.
e if n > 100 vl else ©o&. 100, 100 © O8) 88 camds VB, PO eMSEER®D
ageoon 6.

The program then moves to the elif (n < 50) condition. Since 100 is not less than 50, this
condition is also false.

DRE0m® o&d elif (n < 50) cSFeEBED RS DO®E. 100 0y 500 egh DS, D
CMISEER®D € GODBRE.

Finally, the else block is executed, settingm = "C".
o0 dmens, m = "C" JeE O Fuew 5,

So, the correct Answer is 3).
SHOtOE 8O 3) @B.
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40. What would be the output of the following Python code?
oY £Ieds oGnd exmed oBc)mn NI €2

x =1
y = 100
while (x < 100):

y=y-X

X =Xx+1

if (x +y) < 9e:

break

print(y)
1) 100 2) 85 3) 79 4) 72 5) 7
Answer : 3)

The program starts with x = 1 andy = 1080. In each iteration of the loop, y isupdatedasy = y - X,
and x isincremented by 1 (X = x + 1).The condition (X + y) < 90 is checked, and if true, the
loop exits using the break statement.

ORE0H® ;OB dFesd X = 1o y = 100. @26 0@ HOPLIHEDED, ¥ = Y - X, X 6RO
@OTMB® O g0 (X = X + 1) 188 o8 8. emSecdBn (X + y) < 90 e 2O aid
gm0, oo ®8, break QWIKG MOMERs @S BODR.

Itg;;léitg - Vzgue of x ;]a;l eq:;g Vz-l'-lue ;f x+y ;jggggg A@fti%n
SOOTTOSR | YR | y=y-n | TTYEERE | qry<0 ¢
1 1 100-1=99 | 1+99=100 False Continue loop
2 2 99 -2=97 2+97=99 False Continue loop
3 3 97-3=94 3+94=97 False Continue loop
4 4 94 -4=90 4+90=94 False Continue loop
5 5 90-5=85 5+85=90 False Continue loop
6 6 85-6=179 6+79=285 True Break the loop

At the 6th iteration, y becomes 79 and x becomes 6, resulting in x + y = 85, which satisfies the
condition. Thus, the loop terminates, and the final value of y is 79.

6 0 0PLoMEE €, ¥, 79900 o O oo X, 6 AOD o 60, O8 HBHORLS 6E® X + Yy
= 85 emSelBn MISH 0. 68 gHd, LW OO O guod, ¥ & gdoim goww 79 @d.

So, the correct Answer is 3).
SO0 BERO 3) @B.
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41. Consider the following Python program:
o0 €150y BN POCEIH HORDSD.

f1 = open("inFile.txt", "r")
f2 = open("outFile.txt", "w")
checkString = "No"
for line in f1:

if (checkString not in line):

f2.write(line)

fl.close()
f2.close()

Which of the following statements are correct about the above program?
95D POCCAC HBVSVEHS com OO SG DS 68 &?

A - The content of the input file (inFile.txt) is checked in a loop, one line at a time.
e emyed (inFile.txt) gSonbomn, DOm0 O eSgn ABES,ews nE i@ e 60

B - The total content of one file is written onto another file.
O @B O FSOLOM®, HOD e@HDD BrIed.

C - If either of the two files does not exist, the program will stop and exit while executing the first two
lines of the code.
eME) e OB e@HDE M eMIND 80, POER® B8 FYC 65E e HVED HIESE
o0 8 @ds3O® (stop and exit) B¢ 8.

1) Aonly. 2) B only. 3) Aand Bonly. 4) Aand Conly. 5) All of the above.
A . B ec@#. A ®) B oo, A &) C oo, 90 BOAER.

Answer : 1)

The given Python program processes the content of an input file (inFile.txt) and writes specific lines to an
output file (outFile.txt).

Y € gid olns Oilndns ) e@mem (inFile.txt) gfobonn owe® GO ©56)® e®ROWO
(outFile.txt) 50 cLMEOS BwE.

o f1 = open("inFile.txt", "r")
Opens the input file 'inFile.txt' in read mode.
'inFile.txt' gpe)® e@%® HHROES MMOens 80am WOR.

e f2 = open("outFile.txt", "w")
Opens the output file 'outFile.txt' in write mode. Creates the file if it doesn't exist.

'outFile.txt' @Be)® g ©Oe® gmoens Sam DOB. O® eM@®d 58 WP SOV
2OG.

e checkString = "No"
The string to be checked in each line of 'inFile.txt'.
'inFile.txt' & &5 O eS8 wE olie e @y string O SOF.

e for line in f1:
Loop iterates through each line in the input file 'inFile.txt".
'inFile.txt' epe)® e@xed OF O 6SEw ®O®m EBL GILDO® 5.

o if (checkString not in line):
Checks if the string 'No' is NOT in the current line.
O5es; eb@Med 'No' string =t em@Heid odude DOB.

e f2.write(line)
If 'No' is not in the line, writes the line to 'outFile.txt'.
'No' eS€eld em@d 58, eb@® 'outFile.txt' e®m BwE.
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42.

o fl.close()

Closes the input file.
Me)® e@Nd e edRB.

e f2.close()

Closes the output file.
Me)® e@mNd e edR.

Let us review the statements.
OMBERS HVEERIDDD DOF):

Statement / geoXam A:

This is correct. The program uses for line in f1 to iterate through each line of inFile.txt.

e®@w HOr0EB. inFile.txt & & & eSgw ®Om QHOPLom® HEPD Olwdme for line in
1l ct@® @B DOB.

Statement / geXx9® B:
This is incorrect. Only the lines that do not contain the string "No" are written to outFile.txt, not the entire
file content.

6@ OER. ©Bxbin emy) gIFVOOm® eamd outFile.txt e®m @) &iesd "No" string OmeS 8o
eMO® L) SOM.

Statement / gedxo® C:

This is incorrect. If inFile.txt file does not exist, the program raises a FileNotFoundError because it is
opened in "r" mode.

6@ Or0ER. inFile.txt e@u® emEOHE »HB, DiEO®H®™ O® 'r'" HMoers BDan WO B Ho)
FileNotFoundError ®» @o0G.

However, outFile.txt will be created automatically if it does not exist, as it is opened in "w' mode.

emetS e®od, outFile.txt ®» "W gemoens) Sam WO G5 VBN O® eMBOBHD HS O® DWW
5o 8.

Only Statement A is correct.
A omme oo SHOOER.

So, the correct Answer is 1).
SHOIOE B8O 1) @B.

Which of the following HTML tags are used to define a definition list?
oo 900 HTML cae, 5000 @B8n0e (definition list) gbd £rud@d odm 8 &?

1) <d1>, <dd>, <1li> 2) <d1>, <dt>, <dd> 3) <d1l>, <td>, <dd>
4) <dl>, <th>, <dd> 5) «dl>, <th>, <td>

Answer : 2)
Option / 8@ 1 : <dI>, <dd>, <li>

<dl>
This is correct, as it defines a definition list.
IBEnD HLOOH® WO® B 60w HOIOE .

<dd>
This is also correct, as it defines a description for a term in the list.
iBEned &5 oend O ISHOns gD oy VSH e®n & SHOOE .

~
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<li>

This is incorrect in the context of a definition list. The <li> tag is used for list items within an ordered
(<ol>) or unordered list (<ul>), not for definition lists.

S5O0y EIGENDD oscbun BE 6w IOEW®. <li> carpan Mo Oy EASE ordered (<ol>) e
unordered @BEnOES (<ul>) ne 6B @GSy aGo® oe®), HOds EIGEY OE®) eaMed.

Conclusion / @@
This option is incorrect because <li> is not used in a definition list.
50Oy EIGENDD <li> DB eMIOD Hw) 600 SWEB® OIOER.

Option / 8@ 2: <dI>, <dt>, <dd>

<dI>

Correct, as it defines the definition list.
O 5Oy EIREHD 5LODHB WON &3 SOIOER.

<dt>
Correct, as it defines a term within the definition list.
0w Hode EIGEnd nE Cers HHODND WON DS HOIOER.

<dd>
Correct, as it defines the description or explanation of the term.
0w el B8odn e aeEl H3® 5HLODan WO VDS HOTOER.

Conclusion / 5@®&®

This option is correct because it includes all the proper tags for creating a definition list in HTML.

c®® SwEen 5OI0E d5ess HTML 8 5Lods @ildnds Sb@mn 530 oem 58 caedn aiaes
O® AOS.

Option / 8w@e 3: <dI>,<td>,<dd>

<dl>

Correct, as it defines the definition list.

O 5LODs BN SLOLML WO® ©OE SOIOER.

<td>
Incorrect, as <td> is used for defining table data cells within a table (<table>), not in definition lists.

O0ER, <td> O oo onie 5LOD:mw HG® e ®HIPm DoOSes OROS wE (<table>), &bO
108 EiBsn de emed.

<dd>
Correct, as it defines the description for a term.
O oens oem S8non HLODm® WO DS HOTOED.

Conclusion / S®®em:
This option is incorrect because <td> is not related to definition lists.
<td> 5ODy EiBey ORD ©BAFD oS He) 600 SwEew OOER.

Option 4 / Bw@®: <dI>,<th>, <dd>

<dl>

Correct, as it defines the definition list.

O 50Oy EIREND SLODHB WON &3E SOIOER.

<th>
Incorrect, as <th> is used for defining header cells in table, not for terms or descriptions in definition lists.

O0ED, <th> 8o wOses DK GLe ewien HVOdDxan B3 oem So HOdn Eiddn O
5oRns o) S0 oem eaed.

<dd>
Correct, as it defines the description for a term.
0w Lens o SSnon SLODH® WO SR SOTOER.

~
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Conclusion / ®®e:
This option is incorrect because <th> is related to tables, not definition lists.
<th> 8y 5D 0B He) 08 Bwasn OOER, 5LOds Eilen RO 6mMED.

Option / 8w@® 5: <dI>,<th>,<td>

<dI>
Correct, as it defines the definition list.
O® Hods EiRSnd HLEBm® WO &O0E SHDIOER.

<th>
Incorrect, as it defines table headers, not terms in a definition list.
OER, O® By BHLers SHLODm WOR, HHODs EIBLENED SRS emMEd.

<td>
Incorrect, as it defines table data, not descriptions in a definition list.
OEDR, O® BY i HODA® WOB, HoOdDe EIGRLENED JSHO eed.

Conclusion / @

This option is incorrect because both <th> and <td> are used in the context of tables, not definition lists.
<th> @& <td> o» cco® ®)8m) O5es Oy O 6Febmn nE Bo HHODs Eden em»md®» DS
c®® SwEen OIOE®.

Correct Option / 80t6¢ SmEew: (2) <dI>, <dt>, <dd>

This is the proper set of tags for creating a definition list in HTML, where:
HTML & 5bods eilsnds Sbvomme 550 sem) Qs Cars DHo0en ednd, OSE:

<dI>
Wraps the entire list.
o8aban EIREHD® HOOI®D WOR.

<dt>
Defines each term.
O O Lew S5LOOML WOG.

<dd>
Provides a description for the term.
cer BEH ISHOrS eeand.

Other Options / e®as Dwde:

Incorrect because they include tags like <li>, <td>, and <th>, which are used for other purposes (lists and
tables) rather than definition lists.

B5LoDs EIBEy OED 8 day ol oeH (Aidsy oo O®) @Bm wom <li>, <td>, es <th>,
08 coR® Gaes O 5o OOER.
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43. Which HTML tag is used to include a caption for a fieldset grouping in a form?
eeio®wn ficldset MEiRD DDA £1EoR oe®m o®m 00 HTML caeae ods e8¢?

1) <caption> 2) <head> 3) <label> 4) <legend> 5) <title>
Answer : 4)
<caption>

Purpose / go@#n: The <caption> element is used in HTML to provide a caption or title for a table. It is
placed directly after the <table> tag and is specific to tables only.

RO BEm BOSHERNE 6o Pmamds ered®d <caption> @r®n HTML & @e)dm) 8. 80 0agd®
<table> cQE»WO o6 D) MB GO DY 6CHm SOIE Jeudm 8.

Example / £6)60#06:
<table>

<caption>Monthly Sales Report</caption>
<tr>
<th>Month</th>
<th>Sales</th>
</tr>
</table>

The <caption> tag is for tables and not applicable to form-related groupings like <fieldset>. A
<fieldset> needs a different caption element (<legend>).

<caption> caE®® 09 ©e® O®» oo <fieldset> B8 eSO MHED DINHE HEH) GOE
emed. <fieldset> OnDO OGS BOSHER YERrOWHS GOWSE (<legend>).

<head>

Purpose / o@#v: The <head> element is used to contain metadata about an HTML document, including
the document title (<title>), links to stylesheets, meta descriptions, and scripts. It appears at the beginning
of an HTML document, but it does not render visible content within the page.

eGP DaWPD (<title>), DB oY Om OANE, @) BEHO oo S5SI aiued HTML edga®wes
BERE, ©0-e8 gl HE®O <hecad> YErowE ®0m DOB. &» HTML cdaonn §Hodsed &6
0, YV O B0 VE IS GINVOOHRI @) eMEE.

Example / ££)6080:
<head>

<title>My Web Page</title>
<meta charset="UTF-8">
</head>

The <head> tag deals with metadata and not with the layout or structure of forms, so it cannot provide a
caption for a <fieldset>.

<head> dt@w ®Zees DOSES O-e5nH R B MHwatde Bloiee® 66 DN 6O e:ed,
OB Owd <fieldset> sem BOSHErs orodn em®im.

<label>:

Purpose/go@#n: The <label> element is used in forms to label individual form controls like <input>,
<textarea>, or <select>. It helps improve accessibility by associating form fields with textual
descriptions.

<input>, <textarea>, e®j <select> 95 98 e=io® ©E® CRE HE®O <label> YEr®®
eeivdr @B 8. Or esivR Wedy eog SN0 HP BN HSePs LeBunmNd o8 Ere
5300 comd ed.

Example / ££)50#00:
<label for="username">Username:</label>

<input type="text" id="username" name="username">
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While <label> is used within forms, it is specifically for labeling form controls (e.g., input fields) and
not for providing a caption to a group of fields, which is the purpose of the <fieldset> element.
eejo® me <label> @8m wO®» DO, B0 deri®ens ecio® @E® 6CAE B sem (ce): &He)®
Dedy) B <ficldset> YErmwed GO Do Dedy HYHOMO BOSHEES OB HEH) emed.

<legend>

Purpose / go@#v: The <legend> element is used to define a caption or title for a <fieldset> grouping. It
makes forms more readable and accessible by providing a description or label for a set of form elements
grouped within a <fieldset>.

<fieldset> o@mve B3 oc® BOBHEROD 0 Pamds gbd oD <legend> YENWE SIS
0. ®® <ficldset> nE MO DO EE MWD YERIOD OPHED 6EH) BSDHOHS 66 eERERWS
) EcP8 ejoR DAY HO® od 6H EeB® Bk o WOR.

Example / £6)60#0c:
<fieldset>

<legend>Personal Information</legend>

<label for="name">Name:</label>

<input type="text" id="name" name="name">

<label for="email">Email:</label>

<input type="email" id="email" name="email">
</fieldset>

The <legend> element is the proper tag to use when you want to provide a caption for a <fieldset>.
It is specifically designed to work with <fieldset>, which groups related elements in a form.

@O <fieldset> see BOSHEHE BP0 gdws § 80 <legend> YErwo ®H)dm B3SO nen
Yerown 8. dn JeEBnd S DO artes <legend> o OB HVOBE, d» 6siO®WIO
FOIE YERIOD MR DOE.

<title>:

Purpose: The <title> element is used to set the title of the HTML document, which typically appears
in the browser's title bar or tab. It is part of the <head> section and is not visible within the main content
of the web page.

go: RHoEE Pmam HOled em) JIRed ERNSewns £SO HTML cdamed mamd arwe®d
<title> Er®n O DOB. &® <head> emdes emOHD & 00 0 BQed QI® GIHDLOM®
DE €AOSD® 6xed.

Example / e8)0g00m:
<head>

<title>Form Example</title>
</head>

The <title> tag is unrelated to form fields or groupings. It is used for defining the webpage’s title in the
browser, not for captions in forms or fieldsets.

<title> eqeaw eeiv® Hedy o) wHMNNS DED 6B oNy. O© RYHOEE O Bed Dwawmd
50ODmr 5380 @B OB, esjoR em) Wedy WIVEOR BOLHE HE) 6:ES.

The only HTML tag that provides a caption for a <fieldset> grouping is <legend>, making option (4)
<legend> the correct answer.
<fieldset> o@unoNn oem BOSHERMS oone d® HTML caeoe <legend> 8, Sndew (4)

o

<legend> 850108 SERO VDD BT WOGB.
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44. What is the expected output of the following PHP code block?

45.

oo PHP oo emdens) d@esiedisy Do o5e)mn s &7

<?php
$one = "Welcome";
$two = "2020";
echo $one.$two ;

?>
1) Welcome.2020 2) Welcome2020 3) Welcome 2020
4) Welcome;2020; 5) Welcome.2020;

Answer : 2)

e $one = "Welcome";
This line assigns the string "Welcome" to the variable $one.
e®® cLA® $one BOEBMGO "Welcome" string &me ©DOG.

e $two = "2020";
This line assigns the string "2020" to the variable $two.
c®® LD $two BOEmLO "2020" string O SOOE.

e echo $one . $two;
The dot operator (.) in PHP is used for string concatenation. This will concatenate the values of $one
and $two, resulting in the string "Welcome2020".
PHP & 5% e®@e®»wdan (.) string o850 53 oes ®:dm 8. e®w "Welcome2020". string
OO Bdews ee® $one & $two GOKS G wEH® WOy &L.

There is no space, punctuation, or special characters between the two variables when concatenated.
BoEH® § 80 S0es e O FOMB®RE, SO ENE &) Sese GPed M.

Expected Output / gedesen sgde)me:

e The output will be Welcome2020.
efe)mn Welcome2020 &g &io.

Answer / 8850:

The correct choice is 2) Welcome2020.
SO0 e533® 2) Welcome2020 8.

Which of the following affects least to the downloading speed of a web page?
@03 B8O Mwm H3e® edwwd (downloading speed) oo® OGS GO® ceed VRSB &?

1) capability of the web browser
@08 goduined (browser) &xBw® (capability)

2) number of hyperlinks in the web page
@0 8Qed g8 gIE®RS (hyperlinks) ©#n®

3) number and size of images in the web page
eOd 89ed a8 gy (images) ®® 0 &Oed dEDO

4) processing power of the server computer that stores the web page
O 309 @) WO &5 6LD)0n &3OMWEE DR AE®

5) the bandwidth of the internet connection which is used to access the web page
O3 890 On 85520 ®Bm BWON GHHLLIR HBISIMOEE BEIS SEE

~
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Answer : 2)

1)

2)

3)

4)

5)

Capability of the web browser / 808 @9oded ®iBwO

Modern web browsers are optimized to handle complex websites efficiently, but older or poorly
designed browsers may take longer to process or render content. However, this factor does not usually
have a significant impact on download speed itself, as it primarily affects rendering speed after the
page is downloaded.

502 608 RBDHD ©BHLE OV GAE MLELSRED SBOSRD LW WO &, Y O )
ebde eps 5LIAB DO &5 RBELORD GSPLODR CIPBRD e®) E) EPD OF MEEE
®DOy) &Y. 6NEE ONY, 6P MNME HIVNIERS MWD HGe® Twwr 6WEOH CIEB® WY
AESES B eMMOB, Osfe, O® YR® dwens 890 Avo H3PS o BeinBwosn 8®KO
PIEIS)

Number of hyperlinks in the web page / 608 89e8 g8 gd & e

Hyperlinks are just text links and do not directly consume significant bandwidth or resources when
downloading a page. Having many hyperlinks doesn't increase the download size or time noticeably,
unless they are linked to scripts or resources being fetched when the page loads. Thus, this option has
the least effect.

aBebEssS ) eog ONE CdI O and B80S Mve HIEBE e Wn VES CEES
68 0oBes ©agdd olexismn emMIORB. 8RO 80K O» 80 E) vSm SHS8O e oo
60y 0PSRN DO HIOH® B, e GUIONE HID DS LD ) WERE HIERBE ©Y
eERE 8 eMOB. 68 5O, c0R SwWEE® FO® RERSIDS LY.

Number and size of images in the web page / e©8 8968 g8 B0 wm o® SO
Larger images or a large number of images significantly affect download speed because they increase
the overall size of the web page, requiring more data to be transferred.

8Ee 8550 em) 8me B0 ©:x0E e H3eE eBvrd HBIEBO VY R PREISES EO)
60 89e8 ©dsn LOK Of WOM L) O e ANOr B3O OGS s DS.

Processing power of the server computer that stores the web page

O 890 ®AD) DVOS eSOL)H edWwINwed aIwed® e

If the server hosting the website has insufficient processing power, it might take longer to respond to
requests, which can delay the start of the download. Server-side processing power is crucial in
ensuring quick response times for sending content to the user.

O AN DO ESDLIBRD LMD RS ARNS eMIB NV, 9SREBORD LGB0
o0 08 WMEXS ODOY) &), O® AWDES MHOBHr GO BE . SOBRD® 60D
g3bO0 R 0em RS 5D £1ded 8PS nnd H3® BEem L)L NBE
rnad® AEE 9 Oie®ms 8.

The bandwidth of the internet connection used to access the web page

003 8900 Eedr 500 MBm WO FSHLEIR 6EASRMED DES SEE

Bandwidth directly influences how much data can be transferred at a time. A low-bandwidth
connection will slow down the overall speed of downloading a web page, particularly for data-heavy
sites like those with large images or videos.

D0DO SR £ LOFNKE ANOr BE e OSD VES SEER 0IOR RLIB. gl DED
OER 68SMONE 608 B8P Vvm 5P ©RSH 0vn PSS WORB, deciens BWE
B0 em) B8ew) B8 e A0 8D e 8.

Conclusion / @@

The number of hyperlinks in the web page (Option 2) affects the downloading speed the least, as they
are simple text and don't significantly contribute to the size of web page or the time required to load it.
@08 BQed b gl e 00 (Fwcde 2) v 5368 edvwd gO® Dwewns PRO)B, ds5e &)
BOR ©8 9% O 60 88 SWEDOKD 68 Ok SOME HOPD VXM MERXD 6IEDL QO
£)RWBORE eMEDORD.

~
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46. Which of the following statements is true about the code given below?
cH NG BRSO, € i OO DHSHRE oms 60 &7

<style>

.title {
text-align: center;
color: blue;

}

</style>
1) This defines internal styles and uses the CSS ‘class’ concept.

95 gonsind dEens gdd crwedsm gmO O CSS ‘class’ owm@don @dm DoOBE.
2) This defines internal styles and uses the CSS ‘group’ concept.

98 gossind dEews gbd crweds gmd On CSS ‘group’ oden oD DOE.
3) This defines inline styles and uses the CSS ‘group’ concept.

98 eSguy dns gbd ermeds oo On CSS ‘group’ ©wEen ®HIBD DOG.
4) The styles defined inside the code can be used only for one type of element.

oD DE £1eds B, O GO0 L LOEND CIIE MDD BE HIH®.
5) This is an example of the CSS ‘Id’ concept and the name of the Id is “title’.

®w CSS ‘Id’ ew@ewnd ce)mognns D gmo Id ad@wn ‘title’ 8.

Answer : 1)

The CSS code defines a style for elements that have the class title. Now, let's review each option to
determine which one is correct:

CSS eoe title ®8 class @ &8 YErr® 0 SREMOE SHLODxR WOB. €18, HOOE e
ws Bogn H3® e O 0 SwEen HPERIPND WOR:

1)

2)

3)

This defines internal styles and uses the CSS ‘class’ concept.
98 qussind Seens gbd crfeds oo &wm CSS ‘class’ owgan @8 woOd

This is correct. The code defines an internal style because the <style> tag is within the HTML
document. The selector . title (with a dot . prefix) represents a CSS class, which can be applied to
multiple HTML elements.

e®w SHOOER. <style> caemw HTML cdaoe ne & ds oon gossind deBomd
5LOOH® OB, selector .title (B8 . coobrn o8m) @ HTML 8er® oe® 60ED o
CSS egtns Sewisann wO&E.

This defines internal styles and uses the CSS ‘group’ concept.
98 gussnd Seent gbd cieds gud d» CSS ‘group’ oongen ®HIdm DOE.

This is incorrect. There is no concept of a "group" in CSS, though classes can be applied to multiple
elements. But the term "group" is not accurate in this context.

e®® OER. Ay YEI® BEH) o558 ewEr & §0¢ CSS & "group" BERAE, H-ERRE M.
oY 6@ ocbon 9E "group” Ko ewe® HOIOE eoMed.

This defines inline styles and uses the CSS ‘group’ concept.
98 eSErm Sewmne gbd creds gqud dx» CSS ‘group’ conCan 8D oOG.

This is incorrect. The code does not define inline styles; inline styles are written directly in the HTML
elements using the style attribute. Here, the styles are defined in a <style> block, so it's internal
styling, not inline.

e®n DICER. eow GSEHD IEMO HLOOH® EMWOR. eSEHvy SEIBMOS ewEs® HTML
QRIOOR BW &iXved style copdemnn ®Om DOBS. e@HE, BB <style> Je@s Ownde
gbd eBD) &, OO O GHBHHO BB B CSE®D exed.

~
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47.

4)

S)

The styles defined inside the code can be used only for one type of element.
eDr BE cledsm Jew, O gD EOLOLNO =PVWE MDD DE HIN®.

This is incorrect. Since . title is a class selector, it can be applied to any number of HTML elements,
not restricted to a specific type of element.

e®n OOER. title vy class selector OweS O» B, O® SeEdm YErr® OLVHRDO BO) emd,
Bz® HTML E1® ©HNWO 6RE®D .

This is an example of the CSS ‘Id’ concept and the name of the Id is ‘title’.
00 CSS ‘Id’ ®oEend ce)momns & gmo Id @ ‘title’ 8.

This is incorrect. An ID selector in CSS is defined using a # symbol, but here .title represents a
class selector, not an ID.

e®n 0ER. CSS & ID exd8monmr:s # tiennns =odmens gbd €0 &io), YD 605
title Sewismn wOSes ID Omi5 eeamd class exiSBmOmEES 68

Conclusion / S@®s®

The correct answer is (1) This defines internal styles and uses the CSS ‘class’ concept.
BSOOE BEDO #8 (1) 60w gHBHH0 dEBm SHLODH® WOm O CSS ‘class’ Bowdon ®Dm DO,

Consider the following HTML code line:
oo HTML eido edgn onsim:

<a href="#PartA"> Go to Part A </a>

Which of the rows in the following table describes the outcome of the above code line?
9D ey eSEed 9Bder cmm DVYED NP cSgens SO ewed &?

)
2)
3)
4)

5)

Dlspéay:%%as ?s;syperllnk To which the hyperlink connects to
¢ 25353:; o3 @eg@m DO gdesihmnens’ BRSD Bx wild eex
4PartA new web page named “Go to Part A”
“Go to Part A” eee 8 g 0 0 8900
4PartA part of the same page named with Id “Go to Part A”
“GotoPart A” Id cee &8 g O° 08 B8Qedd x5 606w
new web page named “#PartA”
Go to Part A “#PartA”%égcs 28 e 50 60 B8O
Go to Part A part of the same web page named with Id “#PartA”
“4PartA” Id e 8 wE OO 60 B9e8d O OO
Go to Part A part of the same web page named with Id “PartA”
“PartA” Id eee =8 o¢ 0 08 B8ledl mds emoenmd

Answer : all)

href="#PartA": This means the link will navigate to a section within the same web page that has
the ID PartA.
cRGRs gems woses ed€w ID PartA aid 9® O 890 DE® emMOONO GOIRMK DO OB,

The text Go to Part A is what will be displayed as the clickable hyperlink.
Part Aecmoe 60 O 0 @0 B e b g0 CNED 6RO 6508 &LO.

Reviewing Each Option / &5 &5 Soden oPecioan 558

1

Displayed as / gebeean mosfes : #PartA

Incorrect. The actual displayed text is Go to Part A, not#PartA.
OOER. o3 6E® ek Dy ©)AK e #PartA eam® Go to Part A osied.

~
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Link destination / @€ ®®amelm: "new web page named Go to Part A"

Incorrect, because this link is not pointing to a new page. The # symbol indicates that it's an internal
link to a section within the same page.

OIOEDR, PP OANE®D O BQOWO CRIY eMO® L) # TR ESRE WO O OV
80600 emMOHWO FHSHHO HNEDS DOTB.

Displayed as / gebeane nosles: #PartA

Incorrect, as explained above. The displayed text is Go to Part A, not #PartA.
9D eNER wE S0 DOER. ebranr d® @ Go to Part A 8o #PartA. esed.

Link destination / ©3@c€ ®@®®&3ec3: "part of the same page named with ID Go to Part A"
Incorrect, as the id in the code is PartA, not Go to Part A.
OER, emed &t® id O PartA &= 8% Go to Part A esned.

Displayed as / gebeoe noses): Go to Part A

Correct. The text displayed in the link will be Go to Part A.
HOIOEDR. OREED ELSDm @ Go to Part A wdle SHOtOEw.

Link destination / ®t& ®®ssime: "new web page named #PartA"
Incorrect. The href="#PartA" refers to an internal section within the same page, not a new page.

OOER. href="#PartA" wdems ageosd DO O 80 D O 890 NHNE® GHSHHO
emOeR.

Displayed as / gebean @osess: Go to Part A
Correct / BOtOER.

Link destination / ®Qt€& @®a&owm : "part of the same web page named with ID #PartA"
Incorrect. The id is PartA, and the # is just a fragment identifier used in URL. The ID itselfis PartA.
OOE®D. id & PartA & goo # g URL & @«)8m Do s soemoiddn oK. ID @
PartA ed.

Displayed as / gcbeae ©oses) : Go to Part A
Correct / SOtOER.

Link destination / ©2t& @®e&imm: "part of the same web page named with ID PartA"

Correct. This matches the HTML code correctly, as the link points to the element with the ID PartA
in the same page.

ONEw Ow® 89ed with ID PartA ofo gere 0n ew§ O S e®@w HTML esmwnd
HOOED iEes.

All correct aspects / 8@® SOTOE gowm:

Displayed as / scboae woses) : Go to Part A
Options (3), (4), and (5) get this part correct.
@ (3), (4), 0® (5) c@® OB HELHSO L.

To which the hyperlink connects to / 80 & oNEr 08SH Oless :

Option (5) correctly states that the link connects to a part of the same page with the ID PartA.
Sw@en (5) HO0ED sems wosess eiewm ID PartA odw O 890D emOemO ©PSR
O ROE.

The only fully correct option is (5) / ®®0 & ©ED HPISD dSes:
Part Ae®m eme ID PartA. o® On® 8968 emond H8s ©8."

NOTE : Give Marks for any answer marked by the candidate
e0om: geduiens) S8s gne DO e Peard® BENOE o R D) ecs®

~
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48. Which of the following statements related to e-commerce are true?
c-O)fS30 O8RS oD BOO DVSBHHS s 68 &7

A. A particular product may be available at different prices at different e-commerce sites.
HE0E oeinns 880 e-D)ificsn ghdde 500 B WHNNORD HI® &S .

B. Payment option at the receipt of goods allows customers to verify the quality of their purchases
made through the e-commerce site.
PR DOvS® gOSDIDS Fed ©xORD @i E6R%, ©SHIBGDRSNO c-O)MSBH RO
20D DS BREMD WMOR BBOR odnE) mE e .

C. Additional charges can be included as delivery and service fees over and above the stated price.
OeHs 0o B8RO GPMHOD D)®® &) 680 WS CRE RO BEH MHOEH BE I ®.

1) Aonly. 2) B only. 3) C only. 4) Aand Conly. 5) All of the above.
A c0R. B =of. C coR. A &) C soHh. 95D BLEEP.

Answer : 5)

Key Terms / @@ e,

E-commerce / 5-O)0cszs

This is the buying and selling of goods or services over the internet. It involves online stores, digital
payments, and logistics for product delivery. e®w gsfobe)en ®ds) o) 6o 630 BRE WSO o
855@@6. OO VOB EOEEHIB, O WS o® SHSclem ee) ol Le®m arerd eHED
G0.

Payment on Receipt / domeido ®» e@d® (or Cash on Delivery - COD)
A payment method where customers pay for goods upon delivery rather than in advance. This allows them

to inspect the product before paying. ®aeeawoids DEH®E 6D 6Re) ®leds ©on @I 6Ee®)
emd® emOE PIND. exERD s MIRr adse 530 6Pn RSO v HEH®E.

Delivery and Service Fees/ e@g)@i5e® oo 60 mon

These are additional charges that e-commerce platforms may apply on top of the product's listed price.
Delivery fees cover the cost of shipping, while service fees may cover additional handling or convenience
services. e®®) HEeemeld EiBSnwn Bed 9HES U-O)1en eBEMORD 6REXD i RO @Y
8. ede) ®ide® WSy MBvD H3e® B® HOOH WO GO 660 WS IO HIBOTES
6] oHED HEH) 660) OB WOGR.

Statement / gexam A (True / eond)

Price Variation Across Sites In e-commerce, pricing differences for the same product across various
platforms are common. Each e-commerce site may have different cost structures, supplier arrangements,
and pricing strategies. For example, some sites might offer discounts to attract more customers or could
be running promotions. Additionally, sellers on marketplaces like Amazon or eBay may adjust prices
based on competition, demand, or inventory levels, leading to varied pricing across platforms.

O gld ®0m B JDEmHw C-OMSsK NHE, 00K cOEm mOm O SHSwemwns e S
cOaE® emie 8. @ B-D)MSs 608 gRSXLOR 88 Bk OxmKs, lerdnidsies BB
0o SOz cow DO HI® Hiw. CONOMHS 6ER, HRHO 6O GRS OB GHEEHVOIOS
HPOEID DO DISHD SeHm DIOB E En HNHD 6m) LOLRM HIKew Bn BH®. 8O GIHOD,
Amazon eej eBay Ot8 edpeeo)edd O SIBwis DOWMIBOL, 9CeR 66 eSS
@89@ o 258D Be ®WS ONS e b gmo, O OEm ®HO) 580 B WMS OO ¥®
.

Statement / gexam B (True / ooed@)

Payment on Receipt for Quality Verification: Payment upon receipt, or Cash on Delivery (COD), allows
customers to physically examine the product before paying for it. This option is beneficial for buyers who
may have concerns about product authenticity, quality, or condition, especially when purchasing high-
value or perishable items. It can also increase confidence in the e-commerce site, as customers feel
reassured they won’t be charged for items that don’t meet their expectations. HFHO SDBSHG SBEH)
3800 @ 6xdR: EDeds o5 6wdd, e® ed e®OedE (COD), meitc exdRd 60 On
9500 odude) 530 @3B0 g8 oEH®E. c®® Bnwden Jeswens e®E DIMDIBDS |
e®) EOE Ox =mEin) BEE WiHePE, 5HBLEHEE HIMD, QINBRDMOD 66 HBHOD BSERED
IO 80 od WigBLmoDs EeriE®Os 68. KWHEEMNWODSO RESEE oS nad)Iesies
o5 B0 Be® O MO VOO 6HdH D& VDS O S-O)fiesn 608 RSN weds DEDIRMD
8 WE NH®.
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Statement / gexaw C (True omnd)

Delivery and Service Fees: Additional charges in e-commerce, such as delivery and service fees, are
commonly applied over and above the listed price of the product. These charges account for logistics,
packaging, and sometimes even installation or setup services. Delivery fees can vary based on factors like
shipping speed (e.g., standard vs. express delivery) or location (urban vs. rural). These fees are
transparently displayed during checkout, so customers know the total cost before confirming their
urchase.

g@qmzé@@ ©® 6D MSy: ede) &l ©® 6D WS Bi5 B-O)XMenel GINO D VNSRS
HEeeld iBsnm SO OR) Bif) Drern® 6wet. edR MLy cEIBLIBE, ;Faols, on HRHO
80 SDem o) S 8D oem BHIS 8. MBum H3e® e8wn (ce). 8Py HEDD B
ede) anle) e SOm® (M@l OESD @BK) 5 D O ©eHBD ere) aded® WISy O
8w eaxwm. BOSeBE 000 WISy 858 ccemd 6H eV ewed, OVES leHIBRS RYSeE
SEE id® veydr 530 60 YO B3ENw £5.

Answer should be 5.
& g5® 8800 5 8o gno

Consider the following:
OHD €I ORDIIM.

A. Cloud formation in the sky / g®ee® Oe)R® OO
B. The evolution of living species / 88&fe@ &3gmec
C. How neurons function in the human brain / 85 e@ged Swedi® HwMSBO®D

Which of the above could be used in bio-inspired computing?
eesd egdm olwgem (bio-inspired computing) ©E® 9®D OGS MO BE & &7

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A o0, B sof. C coR. A ®) B s/, 95D BL3EP.

Answer : 5)

Key Terms / @@ e,
Bio-inspired Computing / ee&s® egddo e3wgnsc

This refers to computing techniques inspired by biological processes and systems. Examples include
evolutionary algorithms (mimicking natural evolution), neural networks (inspired by human brain
function), and swarm intelligence (inspired by the behavior of social animals like ants or birds).

e®r 80 extidw HUOR 0 S5 B8 mmn ER® =0vwIn GEBH PO O» 6w 8.
cemO®m eRe o0MBn &Ee@On® (OB adamn gawon H30), GSwny @ (35S
edged Jumdndens aamosnn H3® ) ee swarm intelligence (RERDS e POISES i @S
enSed addd gawomn H3® ) aiaes 8.

Cloud Formation / &8sed od2md®wn

The process by which water vapor in the atmosphere condenses into clouds. This is primarily a physical
process and doesn't directly relate to computing or bio-inspired computing models.

DRE®IRed SR DIB8s DEING DD &HHONL DD HOOR®. eOW YO D®ENS 6HIHD HWORWL
08 god e0nHD 65 esd MO D SO0MED ;D DED 0 PSR eeNed.

Evolution of Living Species / 88&es a3#m®n

This process involves natural selection, adaptation, and evolution over generations, which are principles
often used in evolutionary algorithms within bio-inspired computing. Evolutionary algorithms help solve
complex optimization problems by simulating "survival of the fittest."

cPR HWORKY oMBn DO, gHROLOML 6 SOMMIG MOES 68, 80) eMesn) 80 cesd
HRDO Y SOOMDDOMD NE SOMBE GISEMSHOOE ®Sm O YRILD 8. =3MBn®
B30’ QEQDed SISO GHWOID HFOS GBI SHWEHWO ©OE SEEPD cemd 8.

~
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Neurons and Brain Function / 88e e®ged Sgedie Somdsdn

Neurons communicate through electrical and chemical signals, which is a foundational concept in artificial
neural networks (ANNSs). ANNs are a primary technique in bio-inspired computing, modeled after the way
the human brain processes information. Bxedie dexsl ® CWSD Goet) HOH) BSHEDeH® WO,
00 mate® Sawsd e ANNS 88D cowdentd. ANNS kg 660 md S ©3v#®med {w
DANRD, BHS eEH eMONOT HVWH® HIMO® GO ENADED) &L.

Statement / geaxawm A (Cloud formation / ®@n® €®)

This natural phenomenon isn't commonly used in bio-inspired computing because it’s not based on an
adaptive or learning process that can be computationally modeled. e®® 082 @800 6650 RSO
@Y =00HEEE YHED WS emed, O, O VWML 538 MEeLHED Vv ard g5OLHM &)
9ema® FuORwE O» ©en® eamdm ASS.

Statement / gedxaw B (Evolution of living species / 89&e «3sm@nm)

Evolutionary principles are heavily used in bio-inspired algorithms. Techniques like genetic algorithms,
which are based on selection, mutation, and crossover, are directly inspired by biological evolution.
aOamdn YEILO 6650 MWD EF GICeMONHPOR AHED MM 68. etid) WiH®, dwad H3®
0H H0GHE ¥ cend® § 9 GiEemOa® 05 GBCB0 O 80 e adMPEnRs ©ago®
WD D) ELD.

Statement / gesxaw C (Neurons in the brain / 386 e®ged G§wemSHO®)

The functioning of neurons is fundamental to artificial neural networks, making it one of the primary
inspirations in bio-inspired computing. Bxedie de HWMSHOw B Saw G e YD O
g0 OB 6680 ;DD D SOOIMDVOMEE YR HESOELSe®S S YOO &8s WOR.

Answer Analysis / 8gnor Sdecdeennm

The correct answer is (5) B and C only, as both the evolution of species and the functioning of neurons
have strong applications in bio-inspired computing techniques.

o5 BEno 85568 (5) B o C «ddh, 95, Seciede alamdn oo Hredi® O HmdOson s
eeD® 6eLdD MmO D alvwinn BCBr PEDER LR 6KRed a5 BS.

Which of the following statements about quantum computing are correct?
DeD)08 odvwgnme (quantum computing) eSS cHm OO HOOE 8 &?

A. In quantum computing, principles of quantum physics are applied.
eSO 3wImmed €, $eIS0S 9B Sexed YRILD 6wreed.

B. Quantum bits (qubits) are used in quantum computing as the information unit.
DeD)S08 3S»EN®Merd eMONOL Sown 6Re HeDFO® FQ (qubits) HB® ©d.

C. Quantum computers emit radiation fatal to human users.
eS8 aldvmn dyes odBGERDESO SO 880H 80 BOG.

1) Aonly. 2) B only. 3) C only. 4) Aand B only. 5) All of the above.
A 0. B oK. C o). A &) B s@8. oo B80EEP.

Answer : 4)
Explanation of Keywords / 8@ ¢ owwig@ 53

Quantum Computing / s5e©)e508 e3wenmeaosnc

This is a type of computation that takes advantage of quantum-mechanical phenomena, such as
superposition and entanglement, to process information. It differs from classical computing by using
qubits instead of bits.

60K EMONOT BINBE 6Ee® 630 SDm®wn H30 6m eORP 85 BEOIFOB-WSHD CBEIORS
geriss ®se @K 5368 dLWER. O HBMDs elvIMERS NS dsiesS BY RO HWID
20 H53e®S.

~
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Quantum Physics / 5e©)s508 emsBies 820

A branch of physics that deals with the behavior of particles at the atomic and subatomic levels. Quantum
computing leverages the principles of quantum physics for processing information in new ways. @2y
08 €6 a0 BTOBOR Gudr B3R ©BRSNeHS WORH WO S Bexed OMED.
eS8 aSvEmHnne HD HMODRS eMONOL LINEE SHEH BSOS enIHm deXed ROLE
EDBCHEHND WOR.

Qubits (Quantum Bits)

These are the basic units of information in guantum computing, analogous to classical bits but with the
ability to represent both 0 and 1 simultaneously due to superposition. e8®) @e)5508 edwgnmed T
emMONCr Suw O 00, HBWEs JIQOED ©® HYB QB0 BHIP ex5nedss 0 o® 1 O 6EH®
OO Hotemn H3e® eSO &iO.

A. In quantum computing, principles of quantum physics are applied.
D08 =aSmmed &, BeDXOP emifnd Sexed YEALO eweed.

This statement is true. Quantum computing is based on principles from quantum physics, particularly
superposition and entanglement. These principles allow qubits (quantum bits) to represent multiple
states simultaneously, unlike classical bits which represent only a single state (either 0 or 1). This
multi-state capability allows quantum computers to process complex computations more efficiently
than classical computers for specific tasks.

cOR LWMOKK 0D, eS8 alvmmn CemH® O il HEDSOP S Sexed YEIL®
o), Secieens i SDm®y SO0 om EORR. P YL BB HRAD (He)sOS Q) o5
2500 (0 o) 1) «P@ms FHewisan O® oPwds Y 608 emd, SO OO HiBewt
Sewisan H3R0 9B ERe®. 6PR AH O3 B eSO SOWEDORD SeEdm MLBDS
0e® 68mOs e0MIMDORD O8) MLRBERD ©Bben vmn B8 EwaRD @B BEM

B. Quantum bits (qubits) are used in quantum computing as the information unit.
DeS0® adwEnmed emondt Swwn e WeSO® 9 (qubits) Hdm 3.

This statement is also true. In classical computing, the basic unit of information is the bit, which can
be either 0 or 1. In quantum computing, this unit is called a qubit. Qubits can exist in a state of 0, 1,
or both simultaneously due to superposition, which gives quantum computers their unique power. This
allows quantum systems to perform multiple calculations at once, potentially solving certain problems
faster than classical computers.

6% LWMBRS 03 o8mds edwMNeE & eMONOr O B Fwwen S €8, o 0 ex 1
8o &, SO0 elvummmed € 00 Sowwn BRI e &tEsied. Qubits 0, 1 e eew®
OO0 OB rwdes superposition S & god OGS HeDFO® ©SHIWORD RS
gESB0 AE® @) 6F. PR WEDISNOS® eEABHDED SO0 wEmr HG8 HHews B¢ HGPD 98
ORE®, olmds e3v#MWORD O8) 68Wewns GIt® ®IOg BOERD HIBWPO &le.

C. Quantum computers emit radiation fatal to human users.
D008 =Sy dses odBewwrsld GHond BB 80 WORB.

This statement is false. Quantum computers do not emit any radiation that is inherently harmful to
humans. While some quantum computers need extreme cooling to near absolute zero, this process
itself does not generate dangerous radiation. The primary challenge is controlling the quantum
environment rather than managing any harmful emissions. Therefore, quantum computers are safe to
operate and do not pose any radiative health risks to users.

cO® EWO® FEHBH.. FeOISOE adHED FHEO ®HIBWO BHO 5B SHnsd eMDOB. HOHO
DSOS advmn ©EH) S5oesHe @QIBRD ;HESHD GHKR LHBEH® GOOKS §Oe, 60
SO/ HEHH SHO SHHE EMWOR. QNN gHeWIvr OSes HBHVE ®HIBHWO Be®PH
DEDMDOID WOROD OR) eSO aldedn c)emr B3R, VDS eSO adwEnm Hw)
500 MO O» oo &0BEPRSO SHOMBR LIS HOEINVE &S eMDOBD.

Only statements A and B are correct, as they describe foundational aspects of quantum computing, while
statement C is incorrect because it falsely suggests that quantum computers emit dangerous radiation.

eSO adrmm»ed B v OSHO WO o3 A oo B oo o 5O0i0E O gmo C
SRR OI0E O5es BeDISO8 OV HRND OH0H SePiDHK WO DO OGS RO G
DO® O,

So answer Should be 4.
08 BENO 4 8w .
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2020 A/L PAPER S.ESSAY REVIEW

1.(a) Draw the expected output of the following code segment when rendered by a web browser.
e0d gmliunds @B Betey (render) 80 com oy RHAEHS gedie) ewed™ HCING GE .

<html>

<body>

<table border=1>
<tr><th>No</th><th>Type</th><th>City</th></tr>
<tr><td>1</td><td rowspan=2>High</td><td>Galle</td></tr>
<tr><td>2</td><td>Jaffna</td></tr>

</table>

</body>

</html>

Note : Please consider the edges of the following dotted line box as the display area of web browser.
005 oo £1eds HFPd oS emMQed )0 60 gadnned chOmH® O® CWOD CERE LRWDS.

No||Type|| City
1 Galle
High
2 Jaffna

(b) Consider the following html code in which the lines are numbered to answer the questions in this part.
cO® eMOL HEH SEMOr OB 6SE AL WO G5 ooy cied® html eon oEDS.

1. <html>

2. <head>

3. <style type="text/css">
4. hl,h2{color:blue;}
5. </style>

6. </head>

7. <body>

8. <hl style="color:green;">Title One</hl>
9. <h2>Title Two</h2>

10. </body>

11. </html>

(i) What are the colours of the text in line numbers 8 and 9 when the above code is rendered by browser?
003 aolsnds B e Bty B0 g 8§ 0 9 O ¢SEDE ) ELeds OLIKSS e®HOE?

Line number | Text Colour
8 Title One | Green
9 Title Two | Blue
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(ii) Write one advantage of defining styles as in line numbers 3,4 and 5 over that of line number 8.
eSE g 8 B WO i e D@ (style) gdd cfded o8 edg g 3,4,5 & ¢ g
eE® JE abd £1ded® a8 & DBRE B £OSIM.

Separation of concerns / c5@®0s 608 S53®

By defining styles in the <style> block, we separate the content from its presentation. This approach
allows for easier maintenance and consistency because styles can be modified in one place and applied to
multiple elements. It also enhances reusability across multiple pages or elements within the same page.
<style> BeE:S detd DB HLODmHw HSeRS, g8 88 9Eler Hie®s gSOOMB O WOR.
cOR EEBnn CHE MDD O HAWEDD KED) 98 E) eeHes SRIBD O NNWE OB WO
Y6 5800 oem erEn o DS O 8] HBERD &) OO B899 nE I8 YRr® HO®)
20D N 5368 ®eiHwde 8 Qe DOR.

(iii) Write only the content of an external style sheet to include the following:
eHD e1eds e gl S5O0 oeHm NSO Seiw cow B b gSHbODn OIS Bosie.

a) the style defined in line number 8 and
SR g 8 & 5 SPBMO ©®

/* Defining the style for hl to be green */
hl {
color: green;

}

b) a CSS Id named ‘appear’ to define the style of the font as ‘Arial’
gt d@ew (font style) ‘Arial’ e@e €wSd@O ‘appear’ &® § CSS Id e

/* Defining the style for an element with id 'appear' */
#appear {

font-family: Arial, sans-serif;
}

(¢) The following four PHP code blocks which are labeled as A,B,C and D are taken from a code intended to
retrieve data from a database to display on the screen. However, the code blocks are not in correct order.
A, B, Com D eem eC3 @0 &t oom ciweds PHP e 2450 ood cdo o8e)0ds coio
0OQLeO® (retrieve) WO HO® ¥® geboan 5368 cmnds Eews o). deord R ewdm
Dele) BOIOE GHBSEEOCO eMIIH.

Label Code Block

$sql = "SELECT itemcode, name FROM Product";

A $result = $conn->query($sql);
if ($conn->connect_error) {
B die("Connection failed: " . $conn->connect_error);
}
if ($result->num_rows > 0) {
while($row = $result->fetch_assoc()) {
echo "Code:".$row["itemcode"]."/Item:".$row["name"]."<br>";
C }

} else {
echo "0 results";

1

D $conn = new mysqli("localhost", "admin", "C#a8t", "StoreDB");
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(1) Write the labels of the four code blocks in the correct order inside four blanks of following PHP script.
ey AWROE eI gid eCRR ®MWO oo PHP efmed SHemisd oHmd nE SHOOE gadgeded
Cw exOSi.

Correct order is / 80108 go@gede : D —-B —>A — C.

(i1) If the above code blocks are in the correct order, what is the expected output if the ‘Product’ table has only
the following values?
‘Product’ ©@ed& oo eied® HORKS oIS Hed =8, o6 gmy oy DL SHOOE
GaSEedED aid 80 geduen obfcmn s &?

Product
itemcode name
P1 Pen
P3 Book

Expected Output for the Given Table
@D € i DD o gedvenm oBHe)MN®

The Product table has the following values
5BC)ED DQEE SHD) FODS EI:

itemcode name
P1 Pen
P3 Book

The PHP script will execute the following SQL query
PHP 65630 oom SQL 0@ Susien ood.

SQL COMMAND

SELECT itemcode, name
FROM Product;

Since there are rows in the table, the while loop in Block C will fetch rows one by one and print them as:
0ed esg B a8, Block C & while @o® & 68E 8% O v &) c®es Yemw DOG:

Code: P1 / Item: Pen
Code: P3 / Item: Book

The output will be / @Be)ae O o

Code:P1/Item:Pen
Code:P3/Item:Book

If there were no rows in the Product table, the output would be "0 results".
58cem Oed ¢SE eamdRess », ade)mn "0 results" Og) &o.




RAVINDU BANDARANAYAKE -4- Hictfromabc

r

2.(a) In an emergency health problem where people have to stay at home for a long period, the shops within the

area remain closed for regular business activities. Under such circumstances the shops within a village or
nearby town can help their community by practicing their business through e-commerce.
HR0E DER 693 @OEDS 15 & SHMOD ELE WMERE HedE nE® Ol BIPD B¢ § &0,
cefrn e O8Ss B® Quodte OxE)0D WOEY OREOS ) HVD. ePS HBBODS BOCHD
@08 o)) CHOD NHOOR &S 8y BBS e-DXFSs RSeE DR OO WORY B HSe®S,
SO0 MO BE HID.

Considering the above scenario, fill the blanks in the following statements with suitable phrases from the
given list of phrases.
9D HBREID e & gif EIRENEDs Gy o emi0IEHK® cHmY DOSBHOR BEms QOBDSI®.

(1) In this emergency situation, shops follow the click and brick business model.
c0R ®HED gD &, 0y 8% BN oo P ONEO HWIBn GHOHIND 6.

(i1) Shops must use a shopping cart to allow customers to purchase more than one type of product in a single
transaction.
HB0E wxeex0n & elexiBPrnd OO & HSees dL®MRMO ) Of) HAXOR BEE ®WIHBVD
oD 0 olE 0y 584 o)e cR® © OB BE WY ®.

(i) The e-commerce site for each shop can implement a web product catalogue to display their products to
the customers.
o O Sed e O c-O)fes gl ¥G8 ©)0eniBmrs e SHsScies cebomn HED
c0d SEmiey D B8N I T e &b .

(iv) For business owners who cannot use payment gateway through online fund receipts and for the customers
who do not have any online mode of payments can still be supported through cash-on-delivery
®OD gOged 080 868 68 €10 MED BE CMHD OO HBLHO 6B VYOO eHOS
Be 5368 P® emId elexiGwnso ede) ©dm 80 e cndP B3 comd e ad ©

(v) Group purchasing is one of the best ways to reduce the overhead costs of delivery within a local area
such as a lane, street or housing scheme.
NS s BeE Mid® £9Pwv, SErs o 5D PIGES O3 SND0 eceenm & 6Re)Hs®
8wed® 8 DO @r5ed® DB emie, DIEH.

(vi) The local shop owners can establish an online marketplace to serve their community better by enabling

access to each shop’s services through a common portal.
e@E EDI00E BBS & &1 0SceO8 eLDs BHEM LEOBRE @YD) 663N BHR LD OR) eME,
eEDDN HIEBR B eEMed M8y SO0 BRVHYD OEEeEIR I SDIBD BE ®iD

Explanation of Each Phrase / 825 & s 2o otee@ 85350

Advertising Banners / e©ge, 0020 @b : These are graphical advertisements displayed on websites
to promote products, services, or brands. They can be static or animated and are designed to attract users'
attention, encouraging them to click through to a landing page. Advertising banners are a common online
marketing strategy used to increase visibility and drive traffic.

680) SHEmem, 66D o) edge M LPLnn H3R oe® 0 gRdE Lebu®m® Ewed® P
eOge, 1508 8. §0) SO0Hm 6m) HSOWOMB BE b o0 COGRDRSEE GOVMND HDOSED
DO SO oeHm SOV WO ;B GD0, e@AES BYPwO R HERD RS EJET WOR.
SO0 MHL ) caesMO f) HED 6® GIMHEINW OE B3P0 DB WO eelE DVOOBD
FeRSMOZ K MNOBGER.

An Online Marketplace / @boon 6dgeeoges : This is a digital platform that allows multiple vendors
to sell their products or services in one location. Examples include Amazon and eBay. Online marketplaces
facilitate transactions between buyers and sellers, providing a wide range of products while offering
convenience for consumers who prefer shopping from various vendors in one place.

eRK Ry cDeEcHeHO DR HBSLEem o) 6D O SVBKD OHRD 9 HEED By GOEMORD.
CO®OHM 6@m Amazon ©® cBay ey 5. gSoboe OECeIRDE ®BnODS ©®
SIMBWODs G0 ®HEEH SOEH) CHRNE 080 00, 88 edegsesens M8y WIRD WD
©)3eaIBnRS0 cHEds @) 66® 0P &OC SOBrD SHS8LIEe® ©SwRd.
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A Shopping Cart / )38 08m® :: A shopping cart is an essential feature of e-commerce websites that
enables customers to select items for purchase. It allows users to add, remove, and modify quantities of
products before proceeding to checkout. The shopping cart enhances user experience by streamlining the
purchasing process and enabling customers to review their selections.

08e DO 08 B-O)Xes O g8 DR GOBDGOB GOR 05 B0 OGS c)dexiBmESSO
SEE @i5® oeHm RO 6O iBHPD axd 8. O al0BEPHRSO B80S0 emd SHBLEem S
Oy 5300, 90 HRD o® D0 H3PD g HEHd. M8y WOTMHK BeE WiBeEd HWORBK BION
5308 oo o) cxIBEndso RYSe 08 e BERD GHXE EA) Ec®S ©OBED
FDeId® O Erg WOR.

A Web Product Catalogue / 03 Sdc)ce S0 @iBSmd: This is an online listing of products offered
by a business, complete with descriptions, images, prices, and specifications. A web product catalogue
helps customers browse available items easily and make informed purchasing decisions. It serves as a
digital storefront that showcases the business's offerings.

ePr B&n0, Bino, g s oo B38m00s 6Pt ©oBaden O @e Onont &8s 835
e S8 e DK EIREHHD H3EH. 03 SHEcies MDNORRE ©)TeHIBPRSO COHS
oBo® ongeds RS BP0 0o £1508 BEE Wide® DO OiHPD comd 8. B OBNOED
B3B8 @ebmmn DO i COEEHIRD 6D 680r BOR.

Cash-on-Delivery / e@e) @3s» 80 @€ e®@d® (COD) : COD is a payment method where customers
pay for their orders at the time of delivery rather than in advance. This option is particularly popular in
regions where online payment systems may not be widely adopted. It builds trust with consumers who
may be hesitant to provide credit card information online.

COD 08 0xeemmos o0 GiEngd oe® DEHE em® ere) &iled e8EIESE wd® 6»mOd
DORD. VOO 6KOE SEND AHRED DT CMVE O PVEICOR 600 SWEE® SeE®ens SNV
0. gSMVNEE HOH) PR ME eMONOT HIERPD 6D Bk o e NGRS ©dw O©
OEDIBB e®RDDE.

Credit Cards / e80 m8es : Credit cards are widely used payment methods that allow consumers to
borrow funds from a financial institution to make purchases. They are commonly accepted in e-commerce
transactions and offer benefits such as rewards programs and fraud protection. Credit cards enable quick
and secure payments for online shoppers.

enad mies wg) ©)CexiEnRsO BrE @B B¢ SO0 oeH Y3 HEDNOHS GOYeS HO
@50 98 QR D DB O® ewOE PO 8. 58 L-O)FEs WHeEs DEE ee)eed BE®Y)
™ g0 HN® NNEOHS 0B D) Mosen Oi5 oBem ER) el ePid WLy ASEBS
08y 08 Csas oem PBRs oH MOSEBD cvdd B WOR.

Discount Pricing / 8308 8@mognw : This refers to the practice of reducing the regular price of products
or services to encourage sales. Discount pricing can take various forms, including seasonal sales,
promotional offers, or bulk purchase discounts. It attracts customers by providing perceived value and can
help businesses clear inventory or boost sales during slow periods.

e®wn Sn#B® ESPs B oem SHSes ) DO s e a8 H3e® goideBd. IO BrLwoOM®
00 Snims, cdbLI® EP), oo em® BRE Wi5He® OIOB fod® 82 HWMO OB oxw. O
D0®HE DI EA) E6DS @RNeEH/DOOS HVLBNE DO OSH GO BFeMP MERDERE,
95560508 @08 5300 o) DHM® HE HORD OBSIODERD MO BE HIB®.

Group Purchasing / o#f@e® eee @€ ®@i®®: This strategy involves multiple individuals coming
together to buy products in bulk, often at discounted rates. By pooling their purchasing power, consumers
can negotiate better prices and reduce shipping costs. Group purchasing is beneficial for both buyers
looking for savings and sellers aiming for higher volume sales.

cO® COK MWD eewn] 80 BIOE 0By Be OIS Oew MR eM® OKeRs BEE WIHVO
5O SfHEKS OOR et 8. VYN BeE WiDed wHw dwy 538 ) eHiBLBSO
08) eme B ®IMS WO DO MNBvm B3 Bk &8 WO GO MNBK. oY BEE ©IHS
9no® gedu® WO GIHBWOSD ©n 9HE OB HEEEK RS DOMD SRFBWOTOSO
LRIy 8.

Payment Gateways / e@d8® &Ox0®: A payment gateway is a technology that facilitates online
transactions by securely processing credit card information and other payment methods. It acts as an
intermediary between the customer and the merchant’s bank, ensuring that sensitive data is encrypted and
securely transmitted during the transaction process.
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emO8 EO0nE Ky 6PED WME eMONOT 6 09T 6HOE PO MOBBND HINEERS DDLO®®D
®BEES) OCH) CHNDE 6O NDSMRD. OB OFHEEHNWOT O OEHEIeE RwWd MO
FOONECHY RS T OB, KWees) HRIDRELE CoeBE eTim EeN® WO MOBBHE oBeenNn
O RO 65y DOB.

Click and Brick / &5@e5 o @ed : This term describes businesses that operate both online (click) and
through physical storefronts (brick). The click-and-brick model allows companies to reach a broader
audience by combining the convenience of e-commerce with the personal touch of in-store shopping. This
hybrid approach can enhance customer experience by offering multiple shopping options.

ePR e MvLD (P oo 95D gt PESBD K PR T B OO BEHO
DOR. BRS o JB DER®, OEeHIC DE 0Se )0 ¥ EOKRD Sebrn 6dw B-O)fessed
ecned e 5608 eRWEDED OF e 800 cOm €M) 800 98 HEER. ePR YN
26860 oL o 00 dnde ER) Ecds @)0eHIB GBEID® IREW) BE L.

Pure Click : The pure click business model refers to companies that operate exclusively online without
any physical presence. Examples include e-commerce retailers like Amazon and Netflix. These businesses
rely solely on digital platforms for sales, customer interactions, and service delivery, allowing them to
minimize overhead costs associated with physical locations.

Pure Click &30 &madie cseas) geme oosies HEe ety odinens emod GSHbeHR®D
®0®) o@D JuKn O W8 ©. ce)®OM 6o Amazon ©® Netflix &8 &-Oxfsse BERO
coeESeS ey 5. 600 OO SRS, «)lecxiBn GSOLHE o® L8O ere) el ©eHm)
DHDO® BEOF 68Em @ Oe) =O5m g0, c®IBD S0 ®) BN el M B30 OO
5300 RSO 98 EEEE.

Subscription as a Revenue Model / @®0500 e)o® gmadots e@e : This business model involves
charging customers a recurring fee at regular intervals (monthly, annually) for access to products or
services. Subscription models are popular in various industries, including software (SaaS), streaming
services, and subscription boxes. They provide predictable revenue streams for businesses while offering
customers ongoing value through continuous access to offerings.

PR X0 PWIDRO HEBeIe» ) 63D) M LEDVN HEH) )DBDRSews Hon MR LOIBDS
(@8D, DOVEND) ZOPLL® @WESHDS aw S HIRE 0. Pacre® (SaalS) D 660 ©®
£)PRS0 60 GInd® 580 DLHIASHOR L)EVDE WIS SHBo 8. BlsE8 oee AT LeBvn
200 ©)3eaiBnRS0 A OIMNDVS ED) 66 GO RS OBSO BEH) LEOINIH® e OB
PE)RS EDI®ES Bend.

(b)) Consider the following Python program:
OHY 1560y BN POCEI® SRDSD.

L1 = [int(x) for x in input().split()]
L2 = [int(x) for x in input().split()]
L3 =[]
for i in L1:
for j in L2:
if (i= =j) and (i not in L3):
L3.append(i)
L3.sort()
print(L3)

Worite the output of the program if the first input (that creates L1) is “74 1 2 2 8” and the second
input (that creates L2) is “8 24 5 6”7

(L1 5b@gne emedm) o geme “741228” oo (L2 5begn ewedm) ecds eeme “8 2
456" % pPeCRend ©£BHe)m® W £SOS.

[2,4,8]
Given the input for L1 as"74 12 2 8" and for L2 as "8 24 5 6", let's walk through the program.

Lleoece "741228"cee o L2 ocm "824 56" e@e e))mn @) &, ideodns &0 ®98)
DOY.
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L1 is created as a list from the inputas L1=17,4, 1, 2,2, 8].L2 is similarly created as L2 =[8, 2, 4, 5, 6].
The program then initializes an empty list L3:

Llog L1=[7,4,1,2,2, 8] cee eemens @QiBESnds cps SLwnn 0. Dilodos ond &
QiBesnds L3 epodds wok:

The program uses two nested loops to compare each element in L1 with each element in L2. When an
element from L1 is found in L2 and is not already in L3, it is added to L3. This ensures that only common
elements between L1 and L2 are added, without duplicates.

ORe0n® Ll 8 &5 85 gere L2 8 & & gere 60 oesiemn H3®O nested @ eem:s
28 903, L1 & gerons L2 8 cawmons 80 oo o000 L3 & eon@i® 80, &» L3 0
O 68.658005 ea®@i5D Ll oo L2 00 ede §Er® &0 Ony O® D 600 oodm DOG.

e Fori=7,nomatchinL2
i=7 e, L2 & oredes on»

e Fori=4, amatchis found in L2, so 4 is added to L3
i=deocH, L2 8 oredes csa0 @ed, dds 4 L3 «0n dny 8

e Fori=1, nomatchinL2
i=leoem, L2 8& orgdes on.

e Fori=2, amatch is found in L2, so 2 is added to L3
i=2ecH, L2868 @edes cad @ed, Oids L3 con 2 dny 8

e Fori=2 again (duplicate in L1), since 2 is already in L3, it is not added again
i=2 oco o0od (L1 8 §58005), 2 €008 L3 & aid i85, 80 dn Oy 656

e Fori=28, amatch is found in L2, so 8 is added to L3. At this point, L3 =[4, 2, §]
i=8cem, L2 & oedes gm0 @ied, 08 3 L3 0o dny 8. e®@® gdSDIeOE,
L3=1[4,2,8]

The program then sorts L3 in ascending order,L3.sort() results in L3 = [2, 4, 8]. Finally, the program prints
L3, and the output is [2,4,8]

D0 ond L3 mediamn guBEeds dbwm =038, Li.sort() e8dex L3 =2, 4, 8]. oo
Dwens), DiRndem L3 gcnn oo gud gdeme [2,4,8] 8.

(i1) What is the purpose of this program?
e0R POECREHEH GO N &7

The purpose of this Python program is to find and display the common elements between two lists, L1 and
L2, while eliminating any duplicates. The program compares each element of the first list (L1) with
elements of the second list (L2). When a match is found, the matching element is added to a new list (L3),
but only if it is not already present in that list. This ensures that each common element appears only once
in the final output.

600 olBus Dilnd®mes oy Oxed Ll oo L2 v cildn o god &if 60 GEl® 6mIm)
@0 om gebonn 500, Fa® gaBoes 90 HGRR. diBwdHne o8 EBESned (L1) &w®
GoR® ecdy QIBESNeS (L2) Er® 60 H-osemnn OB ieden cmm®ms 80, Migeo®
YErrH0 50 BRSO (L3) & 008 @ied, YD O© 10D O @iBened cmid 5B oM.
cORBs @ 6o YERIOVVHNE GOmIM BN O BON cPmE E80m D oedm DOG.

Additionally, the program sorts the common elements in ascending order before displaying them,
providing a clear and organized list of shared values between the two input lists.

g5ebwmd, DiNED®® OGS emle e £ebrann H3PD exd &8 ;Hedinmn GuBEeOERD dL®
DOB, Mme) Eidsn e GO GREDD GOONSD SIEER 6N EONMBRVL EIBENDS oend.

In summary, the program effectively performs the task of computing the intersection of two lists and
presents the result in a sorted, non-redundant form.

B)01GEES R, 6P MBKDH® ¥GS @RSy e et “IHN H3eS WMbrr dEE)D eE®
99 WO g0 08 ©HOen dL® e, §HlED eMO® MHMOens GESLES WOR.
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3.(a)(i)State two service models in cloud computing.

De)n® odvm®end (cloud computing) e gmmad (service models) ecmes Twsle.

In cloud computing, there are three main service models that define the levels of control and management
that a cloud service provider offers to users. These models are Infrastructure as a Service (IaaS), Platform
as a Service (PaaS) and Software as a Service (SaaS). Each model provides different levels of abstraction,
control, and flexibility for managing IT resources.

DeNE 20OKIMNEEE, DENE LD oersim 888 cOHRDRSO E) Cem» CIED 6N DESOMDON
®T08 HLEDML WO GNN LD MWD DN . B MBS N ODE CHEDE LD
e@e (laalS), 668300 eee eBEm® (PaaS) o ®actmemns 68D e6@® (SaaS) ed. at® Mmatues®
eMONOT MBEE 86 DEDMDOND e 880 I8 Buitm H38, @EH0 68 HVSH/DO®
©ond.

1) Infrastructure as a Service / e300 eee oD =HEw® (IaalS)

IaaS provides virtualized computing resources over the internet, such as servers, storage, networks,
and operating systems. It allows users to rent the infrastructure they need to run applications, with the
cloud provider managing the underlying hardware. Users are responsible for managing the operating
system, middleware, and applications. Some use cases are Hosting websites, virtual machines,
development environments, data storage, disaster recovery.

JaaS ©bLOL, DL, SR 60 cReHR® =D 85 GSVLBIRG HOM) OB BE SOGED
oBen 0o0d. HEINE BEKRSE) IS OB £ad® DEDMWOMD OB, 6red® WdmH® H3®D
8063 BODE CHENE NRWO ®WiBPD EOBGERPRESD 98 Eeed. cRecerd® ©fadn, BBSOWL
0® 6Ked DHEPMDOIME 530 o) adBHenisl OB QUK. HPHO B OGS H® HBEMOD
e 88, amds WSy, LR 6ledrs, e5m ®R) B3O, mee) SHEVHNERE.

Examples : Amazon Web Services (AWS), Microsoft Azure, Google Compute Engine

2) Platform as a Service / e300 eee d€m® (PaaS)

PaaS offers a platform that includes infrastructure along with development tools, middleware, and
databases. It allows developers to build, deploy, and manage applications without worrying about the
underlying hardware and operating systems. The cloud provider handles everything related to
infrastructure, while users focus on their applications and data. Some use cases are Application
development, API development, web applications, DevOps.

000N eRDERY, FDCEOWMD ©® B HPEINS OB HBIDER SHEHMS GIHEHY 6OEmdE PaaS
9008 DOB. KOs ©O5e car® ©6 PeHRd GRS O OO eMd 6wed® BV,
60edRD 0 DERMDOIM®D HORD O ©OLANRSO B HEERE. DENE OB CODE
CaRnd &) o8SN 6@ R ®HEOWP® GO &O0BENRS RS cred® 6m £ EWEOH
gOVN® 6RF WOR. HPHO @B gOLBD) 8 6Ked ©OLAN®, APl ©OLAN®, O ewed,
DevOps @8.

Examples : Google App Engine, Microsoft Azure App Service, Heroku

3) Software as a Service / 680 eE® Dacde® (SaaS)

SaaS delivers software applications over the internet on a subscription basis. Users access the software
through a web browser or application interface, and the cloud provider manages everything, including
infrastructure, platform, and software maintenance. SaaS eliminates the need for organizations to
install and run applications on their own systems. Some use cases are Email services, customer
relationship management (CRM), enterprise resource planning (ERP), collaboration tools.

SaaS s ©emH® o gSHLBERG ®HOH) e 6ned® ED) eBd. oSGEPHES O
50500l 6&) 6re® RO HOM) DIEWM®RD £edHm O MO, DRINE OSRSD)
BODR CHENE, OEMD 6 PIL® HVBND IO BOCR DEIMDOM® DORE. SaaS OB
POEDDHORD DOSER A5 ¥ 6ned® SMEHK WO WOHR H3EE GOGIMOR OB WOGR.
0000 @8 g0 9B ezt mieid 660), &3eniB PSSV BEPMWOIW(CRM), O3Dew®
o8es areal@nome (ERP), amewi®o) ¢@0e® 8.

Examples : Google Workspace, Microsoft 365, Salesforce

~
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4)

Function as a Service / e300 ege S B3® (FaaS)

FaaS allows developers to upload and execute small pieces of code in response to specific events,
without provisioning or managing the underlying infrastructure. The platform automatically scales the
execution environment to handle the workload, meaning it can run thousands of instances in parallel
or scale down to zero when not in use. The cloud provider fully handles the infrastructure and runtime
environment. Some use cases are Event-driven applications, loT data processing, real-time file
processing, backend services for mobile or web apps, task automation.

FaaS ©0bandeaio »ds) «Dfs odoe oonnd ofoies 6 DeO@mMIOMB eMDO, Denidm
Bed8 OED B0 duens 0 ey eMOs cRVDm B3P0 oo Fusien HGRD 98 oEe’.
18 PG NBOSRD eBEMD SOwHND Hsion H3e® adndn edMn WOB, OB aemes
WOSES OO HRSHOD GO emHE GOIMHS NODD WE O 6 DONEE eMIB 8O DoedO
aSRDn DE B OB, ORINE NS RODR CHRDE 6 DM WR LOB0K HBLLENEns
HROWEE. N0 WD GOSd) Oses BeOS-MWON® WO 6red, [0T ety Crwdd, DB WD
eWE) MDD, So®D® 6 6O 6KRed B SEV® 6e3D), MH® BOBFRONDRE.

Examples: AWS Lambda, Google Cloud Functions, Azure Functions, IBM Cloud Functions

(i) What are the three steps in the FETCH-EXECUTION cycle of a computer?
aSompnn fHom-5wmogd (Fetch-Execution) dpnend® 8wd0 fe @) &?

The FETCH-EXECUTION cycle, also known as the instruction cycle, is the process by which a computer
retrieves and executes instructions from memory. This cycle consists of three key steps fetch, decode, and
execute. Each step is crucial for the proper functioning of a computer's central processing unit (CPU),
allowing it to perform a wide variety of tasks.

FETCH-EXECUTION 8w, coeets dpn 6ot anESed, aedminments omens coees @Iems
SR DO HOBKRR. PR dP E) WiHO, Seomn H3R om HuItew HI® e LS
BudO nods oPsidn 8. adugnmed Pas® ciwad® Swwed CPU 58 Hwmldsdn oesm) &i®
Budos® gm Diems & gm0, ® 88 mbrrs g7 HORD 98 HEE.

1)

2)

Fetch / c@ecd @@ ©B®

In the first step, the CPU retrieves, or fetches an instruction from the computer's memory (RAM). The
Program Counter (PC) holds the memory address of the next instruction to be executed, and this
address is sent to the Memory Address Register. The CPU then accesses the specified memory location
and copies the instruction to the Memory Data Register. From there, the instruction is transferred to
the Instruction Register (IR), where it will be processed in the next step. After fetching the instruction,
the PC is incremented to point to the next instruction, preparing the CPU for the following cycle.
68 BwdebE, CPU aldugnmed dmmwens RAM coeesd @) @8, snmeas @) @8. p@edd
oo (PC) Sodeon o gn 5t coees e Do 8w D) gid gud, PR TBHN®
oD OB 6RO KDY EIeR. 850 CPU 888 5Edn dun SD)a0d gedn & coees duw
e CCANCD Boow OB, dmis 80, coees coefnmd 6CRMWI(IR) ®dr WOy Eed, O8E
OB e BudedE ommny) @ed. ot ER) Kideds or, olHIBB S Ccoees edn 6mIE
530 ocs O DOy Eed, o Opw ocs CPU neod =mod.

Decode / c=eesS Semoan S56®

Once the instruction has been fetched and stored in the IR, the CPU moves to the decode step. In this
phase, the Control Unit (CU) interprets the instruction by breaking it down into components, such as
the operation code (opcode) and any operands. The opcode specifies the operation to be performed
(e.g., addition, data movement), while the operands provide the data or memory addresses involved in
the operation. The decoding process involves translating the binary instruction into a form that the
CPU can understand and prepare for execution.

coees eMewm IR ng ©0) g ©6,CPU Sefom B8wd0 0m @@ OB, e@® gE®eDE,
oe® Son(ClU) e@emn® emimn(opcode) om Fon® ResOISE O 000 DED Die®s
coeed ghORdan DOk Abenid) OGS Be Ve Y ePemE® (ce): Sy H3®, ey DEed®)
BEHS WO® GO0, Reed)SE O8s 60D 6PN e 0 Puow BB® 0e0R. Serm®
5368 HBORWO €80n coeed CPU &0 o55ti®@ wom axd oo fJoson 5300 oe)md® e
o MOrs D00 adobomn HO® gres 8.
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3) Execute/ coeed foden B3

After decoding the instruction, the CPU proceeds to the execute phase, where it carries out the
operation specified by the instruction. Depending on the opcode, this could involve performing
arithmetic or logic operations, transferring data between registers, or interacting with input/output
devices. For instance, if the instruction is an arithmetic operation like addition, the Arithmetic Logic
Unit (ALU) will process the operands and store the result in a register. Once the execution is complete,
the CPU checks for any further instructions, and the cycle begins again with the next fetch step.
coees Seomn 5368 ©on, CPU Husen X0 00 »Rs8 B0k, O5HE On» coees B
0 gid e@emn® &g WOB. opcode O BENTO, ERHO oo WHD e MOHBD cPemrR® &¢,
535, e gmo i DO HE® e ME)B/EBLID cor® 6 SO B3 giacsd Bw
R, CODOMRS RN, €oees dwn HO® 5 Gy OHNOW VEHRDW NB, Gt ©HD
OB SR(ALU) Resdst) ome 90 ofde cCRowd ®d) O3B, fusidn 538 ados
g e, CPU 888 o@ed coees oewm o05@ D08 gm0, Dpn 3¢ @) @iDed Bwdo
00 oO®» MO 6d.

The fetch-execution cycle repeats continuously as long as the computer is running, enabling the CPU to
process instructions rapidly and perform various tasks efficiently.

alommpe Hson O o, e iBV-HSen H3e® dpn GAHFND aHOPLBN® O HBO,
CPU &0 coees ouieds ormedd on 980 obuns obredd B¢ 5300 & 8.

(b) Match each of the given sentences (i) - (v) relating to computer networks with the most suitable item
from the list below. / ©3®gnmd 5)HEOERD ©8ASR (i) 8D (V) e d» & O dvsdo, EIBEHeDS
€ gt OO e aloRw HPG BROS.

List / @@68® = {ADSL Connection (ADSL &8&w), DSL Connection (DSL &8@sidw), FTP, HTTP,
Internet Layer (g&fobehe S8o0x), Malware (6588 ®acte®), Phishing (®@:®), TCP, Transport Layer
(cOm» &odw), UDP}

(i) A simple and query based communication model with a minimum use of protocol mechanisms applied
in transport layer. / @®0)»® S50end® ewecse § SO POede OO Dvens ®ISm O HOE
o S0a8 (query) KD DOOY 6siSedes eEatnd.

(i1) A protocol for data communication in the World Wide Web.
e 880 Budem® etim ©55eBemnn G O SHw@OPHH

(iii) The layer that defines the addressing and routing structures used for the TCP/IP protocol suite in the
TCP/IP model. / TCP/IP epmatiew® TCP/IP So@0Egn s ©=)0m O&» @8sws (addressing) oo
OGO (routing) Oz® gbdesOy @RS SHORH

(iv) The process of attempting to get sensitive information from someone by pretending as a trustworthy
person. / 9EOI00SD GOY R 608 BOPS CIHB QE®EREONE®S S eMONOL ED) WIHDD
MND WEOm FPWEID®

(v) The connection that allows the data transmission at much greater speed and capacity than the

narrowband services / ©go@e (narrowband) e&0)0S0 08 gm OE eBwens ©m 8 WSMEDS
e oBekdesnn oem) 0o 6NN

Note: Write only the matching item against the phrase number.
005 : DS gD 9ESEHS iges® GRMHRN RIS B eBOS®. (D068 BE &oNdd0 &
&8 908 eO® B0 Vs 6med.)

(i)
(i)
(ii1)
(iv)
V)
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(i) A simple and query-based communication model with a minimum use of protocol mechanisms applied in

the transport layer describes UDP (User Datagram Protocol). UDP is a connectionless protocol that allows
for fast transmission of data without the overhead of ensuring reliability or order. It is suitable for
applications where speed is critical, such as video streaming or online gaming, where occasional data loss
is acceptable.

CDm® S50l eree® FOR SO SR 0HD B0 ©H JPEE «e»® § o55ede®
enpmades UDP (3Gen e 5u@dEn) d8m0 ©0@3. UDP oy IEDednson e aadgede
oadn 5368 emie MHG MORHS emMOD it edvens nlegdemnn HARD 98 HERHS HSVSNM)
OB HHDORNH. O8ew) LOI®K 6 MDXH® HI) O 8vr DO O» 6KRed® LEem O
aen 68, 838 80 ey mBHOD BE®D HH®.

(i1) A protocol for data communication in the World Wide Web refers to HTTP (Hypertext Transfer Protocol).

HTTP is the foundation of data communication on the web, allowing browsers to request and receive web
pages and resources from servers. It operates at the application layer of the Internet protocol suite and
defines how messages are formatted and transmitted.

e@ DS OREE By OBHETEND HE Om Hu@ORws HTTP (qldese 5O@0r SHDDR®)
60 6y WOB. HTTP we) 06l e osi5edemeld oe®H® d® gm0, RPHOKD 60 89 oo
o8es egD)nnsiens 9ERP0 o® ER) WSRO 9B HEHE. Ow gSVLLIR SH@ORF WIOEEN
ene® 00ed HuBem O® O oHOR HWISDOME 65 6Eehemd MO HMMOK HOOON®
DOB.

(ii1) The layer that defines the addressing and routing structures used for the TCP/IP protocol suite in the

TCP/IP model is the Internet Layer. The Internet Layer is responsible for logical addressing through IP
addresses and routing packets across networks. It ensures that data can be sent from one host to another
across interconnected networks, forming a crucial part of the TCP/IP model.

TCP/IP epwatiedd TCP/IP 50@0R 9I0Rr SEeH) o) 905 082 06 MDO®m O5H0s HHODH®
DO SHOK FHOS)E SO0® 0. gSObee SHOr IP 8 ®t: MDD CB® 0B SHE HOM
armd Moes 55 cem DD gue. & TCP/IP ewaded HOIMSOm Moo & aSobd
O8RS SR ®Om) & NOWHRD BO DO NOWEWO B WO i D BB WOR.

(iv) The process of attempting to get sensitive information from someone by pretending as a trustworthy person

describes Phishing. Phishing is a cyber attack technique where attackers impersonate legitimate entities to
trick individuals into revealing personal information, such as passwords or credit card numbers. It often
involves deceptive emails or websites that appear authentic.

BED00sm QEMRENR 6RE 685 BOSS WeRNEMS GeBE eMONOL ERD) MIBHVD coem H3e®
BHOEe Phishing 86850 D08, H® 0y ooe, 66 6B ME oo O QEORD eMONOT
eeng HOP0 BfHERBS lOTRD EMIODRS HDNNBWER HODS CRE 65 BO® HHAL L0 PORH.
0w eem] 80 OO BeBF em) OB cE® 6™ 6O O HIRED ©B.

(v) The connection that allows the data transmission at much greater speed and capacity than narrowband

services refers to ADSL Connection (Asymmetric Digital Subscriber Line). ADSL provides high-speed
internet access over traditional copper telephone lines, allowing for faster download speeds compared to
upload speeds. It enables users to have a continuous internet connection while still using their phone line
for voice calls.

89 DEI® eSOPED O8) 8 8VvrHe o WSMOLHS £t cBeSennd 98 HERHS HBRSAMO®D
ADSL 0@s550mon (6od85m o @®D cbAD) 6dm 6@y wO&B. ADSL odge)ln o® £0mdm
G HO®) OB gHNLSR Ledrn @) eed, cRvm 538 EBrwrd meed 8WDE WD
5358 e8vrs E B dn o GiEnd o RPFEW OO DDHr MBD WOD GHOYO
gF8 g5bee OISO @) WiV &adHEHRSO D ER) ef.

Explanation of Each Item in the List / @i3&9ed & O alodn otegld 53

ADSL Connection : ADSL technology allows for high-speed internet access using existing copper
telephone lines, providing faster download speeds than upload speeds. It enables simultaneous voice and
data transmission, making it a popular choice for residential broadband.
ADSL on@Sesn 190 c05® o® comd® DG ®Idnens Guedd Gsobe)e ©e8nnd 98 aEed,
o 5368 8vrd o8 8WdE Avm He® Bunt ©er®@. O® SR eRIBVSE ©EeH)
5580 65500 DOBs OO0 ®B) 6® 5o 6Bedemn 6aFHn DOB.

~
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DSL Connection : DSL (Digital Subscriber Line) encompasses various technologies, including ADSL,
that provide internet access via telephone lines. DSL connections offer greater bandwidth than traditional
dial-up services, allowing for faster internet browsing and data transfer.

DSL (g5 @ ebad) comds DO ®H0m) gSobe)e ed8vmn oo ADSL &in® 88
MBRHS ey 8. DSL sl a)8ge)@n D0E-a8 80050 08 Smp DES SCED @)
e, c0vDE GIDLLIR ®WedRI®L H® £ HOBVIOID HEH PR 6ERH®E.

FTP (File Transfer Protocol / e& x0®dr So@OR®) : FTP is a standard network protocol used to
transfer files between a client and server over a TCP-based network. It allows users to upload or download
files, manage directories, and perform file operations on remote servers.

FTP wg TCP-®em eHeos ©o®) e80)pbeny 05 6680)8)0nenn) god 6@y or HOR0 ®)Dm)
WO 68D &R HDOREH. dw aolBHeRso ey cRVD HERD ex) Mvm HIRD, MO
DEAMDOID HEPVD 0 080 EDNDRS O ey Pemrd® B¢ HERD 98 HEER.

HTTP (Hypertext Transfer Protocol) : HTTP is an application-layer protocol used primarily for
transmitting hypertext via the web. It enables browsers to request resources from web servers, facilitating
the exchange of information across the internet.

HTTP ©&) 3@ dwens 0 &0 glecog oBedemmn 500 oeem @oSm Dmo® 6wed-800
5ODORRHD. O gSobEER® HO® eMONOT HODOL WO IHPD EHENE EEHSS 0 b L
c05% oles e BP0 RBHLORD HWO @) 3.

Internet Layer / g8obo)@ Soo® : The Internet Layer is responsible for addressing and routing packets
using protocols like IP (Internet Protocol). It plays a critical role in ensuring data can traverse multiple
networks to reach its destination.

IP (gfobee 5HoDOR®) 85 SHHPORE MMOMERS &rwd ;mEsipnn H3P oo oD HEE
BED) GSHLSR SH0r OB YO®K. £TD 08 CEMSHE DO) € OB Y HHR HO®) OO
DE O 0 oudn HO8E On HOMBRD MLEMORS @ WORE.

Malware / g8@0 ®ageme®: Malware refers to malicious software designed to harm or exploit any
programmable device or network. Types of malwares include viruses, worms, trojans, ransomware, and
spyware, each with different methods of attack and impact.

G5E80 DacMe® ©) DoN® NDPOHSHOD VE OB CORDO 60 HEEDO ®5 HGPO e®)
000 LD DO B GHSO Vace® 0. §HSO Vacew dLG DED 6600, MO,
e0iss, Eed Pacwe 6on Ry Pacw® HIOED 60, & 6@ dne 580 LMo oy PEE® PO
eTo.

Phishing / &®®t®: Phishing attacks aim to deceive individuals into providing sensitive information by
masquerading as trustworthy entities. This technique often involves fraudulent emails or websites
designed to look legitimate.

D0AE E@OdDE GO Osies BEDIRE)EH RN 6RH COLDR) WHBS 6B eMOROL IR
SE®EROS OOJRR. PR MMBHHD eMeH) 80 SHDHFWE CRL ccem® ©OE LMD DO &S
D:05m UeBE 6] O aid HIHED ©8.

TCP (Transmission Control Protocol / o8ege®n e 5wu®OEw) : TCP is a core protocol within the
Internet protocol suite that provides reliable, ordered delivery of data between applications over a network.
It ensures that packets are delivered error-free and in sequence.

TCP wg) &HEws 00®) 6ked® god dEDIne)nD, &iENdd BE edm ede) ®Hidd 6ewns GSHVSE
5®OR DI0E® DE 6D BB HoDOBRH. el eejBnds emMOd 05 GHBECORS ede) ®Hide
oot DOG.

Transport Layer / @®®& &S®06w: The Transport Layer manages end-to-end communication between
devices on a network. It includes protocols like TCP and UDP, which handle data segmentation, error
checking, and flow control.

D™ SHON SIERXD CEr® GO GSNEE B0 GONIND £50) HSHOEHD WESOMDON®D WOR.
(F oo 6)@5%5)05, eeje =lne 5 oo DO CIeH® ®xoWs TCP oo UDP 818 5@ &
ames 6o.
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4.(a) An operating system uses Process Control Blocks (PCBs) to maintain important information about
each process.
ePeennd® odatns O O HWBOE®OO (process) GLIE DE®D EMONOr SOBOEW OO HLI®
e 2898 (Process Control Blocks [PCB]) eds @0&.

(1) Read the following scenario and answer the given question:
e 88500 Hrd) &) S 9B BENOL LS.

Piyal starts a spreadsheet program on a single processor computer to use the budget.xls file that he
saved the day before. He also is running a web browser that he uses to check his email.

Bog 988 o5 owomwnesd (single processor) o8 ©3@IDOD 6806) HO) IBS O DG
budget.xls e@x® ®8m H3O erti@es PYReERWE GOAR. HVe® e-oete &3® H® e
Ry 608 GHOBEO € WOD® WOR.

At a particular time, the operating system changes the process state field in PCB of the spreadsheet
process from “Running” to “Blocked”. Give one likely reason for that transition.

©® goSdOD €, ePemnd® ofdn, erndides Gwwend ge)g PCB 8 Gwioe gos8d® (process
state) SSedpend gSfobomn “WOsw ©»” (Running) 80 “gd80 =08 @@’ (Blocked) eee
A0 WOB. OO OO ey Bw @i O WOIEND W) COB®.

The following factors can cause a process to transition from running to blocked.
cPeEe HWORKD DHBO® VDD O HOSDES O OHO BE HOSOP® e33O NOr &0 cH®
amoed ey PEREGB.

The spreadsheet operation needs to read the file

EolBes SOmrd e@x® 5RO adns .

If the program is reading data from budget.xls, it requires an I/O operation, which causes the process to
be blocked until the read operation is completed.

ORE0®® budget.xls eOHS i DO B, OO /0 ePenrd®E GOVs & gm0, Huded®
cPEHR® FOKS O et PIORW O8O H3D ety 8.

The spreadsheet operation needs to write the file
eoles §oomnd emud GO0 gdrs 8.
Writing data to the file is also an I/O operation, leading to process being blocked until write is completed.
e®EP0 esm RO®e /0 ePemEe O& gm0, ROR oS O o HORK O8O H3RD Beed.

The spreadsheet operation is engaged in receiving input

eIolBes Soan e EIOsed® 5Hon 8.

If the spreadsheet is waiting for user input (e.g., from the keyboard or mouse), the process transitions to
the "Blocked" state while it waits for that input.

IOBon o3GEeD LD OEH dE B M (€e): CYOIEdiEds e®] YBmens)), OB ;MEIN®
oesm Ol B3 agmond SRR "gO80 D" HBOND PP 6.

The spreadsheet operation is engaged in providing output

eiolBes §onan afe)mn €68 o 8.

If the program is providing output (e.g., displaying updated data to the screen or sending output to a
printer), it may require operating system's help to complete operation, during which it becomes blocked.
OE0H® B&G8 aBe)mn oenses ® (Ce): POTME® ot HOD ebumn B3 e e
BSPRDO @Be)NR oY), ePeHR® HBaben HAPD PeHRS cfded KR OGS 8k i MO,
o0 MEX® BE O® §OBO HBOWO & 8.

Resource unavailability / 08es ea®rBw®

The spreadsheet process might require access to a resource (€.g., memory or a shared file) currently in use
by another process. It transitions to the "Blocked" state while waiting for the resource to become available.
Sr08es JEORKRD 09 HRORNE @B €150 @Sm WO HBLmMO (Ce): Powr 6 ®HA
MR ©eBvR OOz Bk . O 8Ly ED) ISHPD A BI® GONO O® "OBO e
DBODO ©oYOIM®D 6O.
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(i) When the state of a process changes (e.g., “Running” — “Ready”), the values of the machine

registers are stored in the PCB of that process. Why is it important to store them?
Soeann c0fe gdesd® @0t O 80 (6): “MDan B’ — “ae)ed”), eduenmed OS8BmODE
8000s ge)g Sowaed PCB & ©2d) emed. 89 emondt 0l H3® diems dsfess &id?

Storing the values of machine registers in Process Control Block (PCB) is essential for following reasons.
adommmed 608850 O amrs HOR e dRed (PCB) &) 83 oo &S @
G5OGS 0.

Context Switching / egebe E80ew.

During a state change (e.g., from "Running" to "Ready"), the CPU stops executing the current process and
switches to another. The current state of the process (including machine registers) must be saved in the
PCB so it can be resumed later exactly where it was paused.

00 cOxs SONWE (ce): "WOmw" 80 "ge®md" ewe), CPU o508 H0de Husem H3®
2O 0N 6crHO DOr 60. DTS DFPS HBBOW (eOS8BHO airy@d) PCB & qoidn gunm
080 &® MOy SDWens ®HOBOD 6Rd MMOD HOBH BE OIw.

Preserving Execution State / §@o0n 5368 o500 aoid®.

The machine registers hold critical data such as program counters, stack pointers, and general-purpose
register values that reflect the process's progress. Losing this data would mean the process cannot continue
correctly.

eOBEmO HuBRed gudn BEJIFY DO» POEED G@HW®, stack cBSOL om RS WO®
BOBEMO WK 5 HOMBED Bl DY) @5. eBR ey MBOO e HWOR®H SOOED WO
@) emHd VOB.

Efficient Multitasking / emboie® g Db 2O.

Storing register values allows multiple processes to share the CPU without interfering with one another.
The operating system can switch between processes while ensuring each resumes its execution seamlessly.
60880 grnrs ®aR) 53 Ry §wwOR &2 CPU &m0 i) emmd 6de) MidRD i oEed.

cPeard® B0 HOR g0 0t Jr & GO O ST VNS eMOD Foiew B
o5t 906.

Fault Recovery / egie siome.
If a process encounters an error or is interrupted, the saved state in the PCB enables the system to debug
or restart the process from a known state.

®® HWORKS ecciers aif HPem em MNOD BHeHOemsd, PCB & gohs @ o0w csem
230RHS §oRn Hee)d HERO emi adm §HOBH HERD SEAHWO B®PO E) eed.
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(b) The block size of a disk is 4 KB. A portion of its File Allocation Table (FAT) FAT
starting from block 300 at a particular time, is shown below. It gives the blocks of
maximum.py file as well: 300 303
Bdonn O meiwn (block) 8mesiow 4 KB 8. &9 8dmed emey) dmess
©9ed (File Allocation Table [FAT]), mf® 300 & eosiwess emosm 01 | 300
OBBO0 OFHO) GOS8 & vvm Owed cited. @ maximum.py emSOd 302
Ge)E MFR & EIOD &b . 303 304

Note : The last block of a file is indicated by -1. 304 -1
0LE. : 6PN GOOS WMFA® -1 OB ereed.

(1) Write down the value of an important number that will be stored in the directory entry
for maximum.py file that will help an operating system locate the blocks in that file.
e@emHEE ©@ABEKO maximum.py 6@ &eE MR emWIHSRD 9O®HE O, O® @D &S
MVOR eMOYeOd (directory entry) &8 OE®D GoRD® GO BW ESOSID.

Here, to find out how many blocks the file spans, start with -1, which represents the last block, and get the
corresponding block number. Then find if there is another block with that number. If that is the case, the
block number should be obtained as before. After doing this, if there is no matching block number, the
directory information related to the file will be represented by that block number.

COSHE WD WE GO HDNOF &0 OHE ©OBe BB CEIE) AMWBRD HOB® WS
BOtegnm 0 -1 & HOBm WO O gOE MR G ER®D KH®. 9SEED O gown &5
cOnT MBI COBe, S eadn K. O BN s eOED 8O )& MFR) Hon ERI®D
0. s BeBleds on MIEED® MFR FRL eMEOHNS OO MO s e@IHDD &EE
DR eMONO HOrSEN® 0.

300 «— 303 |Step 3
301 <4~ 300 |Step 4
302
303 <= 304 |Step 2
3044 -1 |Stepl

Accordingly, the directory information mentioned here is category 301. And this file spans up to 4
categories. The size of one of these categories is 4KB. So the total size of the file is 4 x 4KB = 16KB.

& g2 005 MO eMONO BEHS MIRD Oes 301 68. »de PR e WD 45 e
EBE 005. @R O WHRwD dWEeBO® 4KB 8. 0950 emxed & Smesdn dses 4 x 4KB
=16KB 8.

(i) Assume that additional improvements are made to the maximum.py file that results in its size becoming
20 KB. What changes are needed in the FAT for this purpose?
maximum.py e®mxd =0ed0s dbamn & 88 Swesow 20 KBS wid Sud®. 800 ae)ed® FATS
Be ©E @ cOaE5HS @) €7

In the given FAT structure, each block is 4 KB, so a file of 20 KB will require 5 blocks. Currently, the file
occupies blocks 300, 303, 304, and additional blocks are needed for the increase in size.

e & B FAT ozon neE, o Jeers do® 4KB 8, 8288 20KB cxgdnd Je@es 5 =
goms 8. €190, e@y® Fe@es 300, 303, 304 e B oo e OF SO seHm GIBO
V@S gO®B 8.

The content of block 304 is moved to block 302 /304 8 gsfoboon 3020 a6 d.

This means that block 304 no longer holds data related to the file, and its contents are now in block 302.
As a result, the FAT entry for block 303 (which currently points to 304) should now point to 302 instead.
ek gems WO JeEES 304 OO MDD HEE B OCD) MHOSD GO OB
oSobone 61 Je@w 302 & g 0B, 08 oHORLE eEm, e 303 mem FAT e
H53® (e0 ®® 304 ex®) 302 e0» Y DWE QM.

~
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The content of block 302 is marked as the last block (-1) / 302 8 g&obonn -10 cdad 8.

Since block 302 now contains the last portion of the file, the FAT entry for block 302 should be updated
to -1, indicating it is the final block.

Fe@w 302 i cwInEd GOm® emDH gR@ BN, de@w 302 oecHm O FAT gedrn -1 d®n
OOTMRD BDE X GO0, OO GO MO VD eIORE.

(c) Assume that we have a computer that can use 16-bit virtual addresses from 0 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.
0 80 64Kewso § @9 16 » EBS @ aod3 60y 28n BE o oOOMDED & o Wil
ConCEHn DOSH. O ¢ @R odvgnmed emIB ®mwed (physical memory) dwesi®ne 32 KB
e, 890m (page) dmETO® 4 KB eeed oemsis.

(i) The above 16-bit virtual address is made up of the bits of the page number followed by
offset bits. How many bits in the address are required to store a page number in this computer?
oo &9 16 & gods 6O SEeOES B9 aowww (page number) £30s JQORS ) emO® (offset)
e0® JYORS 650D 8. 600 olHmIWEnd, 89 o O HERD ewPed e Y

®S FOOS 8 &?

Let's consider this calculation step by step.
c®® wan HE® Bwdeds Brdd orm ARY.

Virtual Address Breakdown / 03 @8&@:
The virtual address space is 64KB = 2° x 2!% = 2! bytes.
go05 R8s gommn 64KB=2°x2"=21° @0 8.

Each page size is 4KB = 22 x 2! = 212 bytes.
©t® 890® Swes®n 4KB=22x2'"=2"2 @0 8.

Number of Pages / 89 ©gve:
The total number of virtual pages is calculated as:
YO goos 89 OIS GIHH DOY) EVSES:

Number of pages = Virtual Address Space / Page Size =216 /212 =24
89 wwe = gods 8o qom» | 899nm dwesdr = 2'¢/2!2 =24

Therefore, there are 16 virtual pages.
OB, oo 89 16 o &uo.

Bits for Page Number / 89 gon0 ocm 39 @wnem:
To address 16 virtual pages, the number of bits required is:
6003 89 165 CBawe H300 gdevn Y ®H:

Number ofpages — 2Bits for page number
EQ @IS = 289 gow e dQ

16 = 2Bits for page number
24 — 2Bits for page number

4 = Bits for page number

Thus, 4 bits are required to store the page number.
e® g5, 89 gwn @A) HO® socH JQ 48 OGS 8.
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(i1) User runs particular program having a size of 32KB on this

computer. A few selected fields of the page table of that process at nlll)r?ngbeer nl:lr;?::r Parlfssg::/
a particular time are shown in the figure below. 0 101 1
Soesodre 32 KB § plegawns «0tcwmry O8s @@ 1 000 0
@Ml MOH® OR. OBHO) OSSO & OO HunHed
80 09ed IOLs Hedy HEewE soe &3E 8. g (1)(1)8 (1)
o The frame number is indicated in binary. 4 011 1
OF G EOR® 6RO D) &ID. 5 000 0
6 111 1
e The virtual addresses on page 0 are from 0 to 4095 and on page 7 000 0

)

2)

1 are from 4096 to 8191 and so on.
0 89e8 gmds e@@ (virtual addresses) 0 80 4095 e O oo, 1 8Qed gmds 6@y 4096 &0
8191 et M€ BWE®ms ©8.

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.

qioj/are QO O® eSgedd Drew RO £FOB. VYD 1 B GIEH WO® @E & OE®W O GO
800 Om & ©. JQD 0 98 o) O3 890 6mIH PMWEE M.

Assume that in the above process the virtual address 0011 0000 0000 0010 is wanted. The above
virtual Address is mapped to the physical address 110 0000 0000 0010. Explain it.

e®® Gwiweed 0011 0000 0000 0010 s 6EPD GdGx il Sosi®. gom Gmdx WD 110
0000 0000 0010 ex95e> eWPOD gHOraEN (mapped) 8. 6®® SeER DOS.

Understand the Virtual Address / 6503 E8o»® 0@ @id®.

The virtual address provided is 0011 0000 0000 0010.
o) g8 agmds @8xm 0011 0000 0000 0010 8.

This address is in binary. The virtual address can be split into two parts.
c0® RBa® €80n 5. amds PBH® MO WO GRAED HIH®.

Page number / 8Q &otw (higher-order bits): 0011 (in binary).
Page offset / 89 e»0w® (lower-order bits): 0000 0000 0010 (in binary).

Conversion to Decimal / 6@®©0 e30bo®®:

Page number / 89 got: 0011 =3 in decimal.
Page offset / 89 e=¢t®: 0000 0000 0010 =2 in decimal.

This means that the virtual address 0011 0000 0000 0010 represents page number 3 and the offset
0000 0000 0010.

e@@s gemd wossess 0011 0000 0000 0010 gmds CBxe @S 89 gowe 3 e 0000 0000
0010 ex0® e OG.

Map to Physical Address / e8> G8owd gacretie B3O.

The physical address consists of two parts.
x9S CB®® emMIE 6eBs 05Dy 8.

Frame number (higher-order bits): From the page table, the frame number for page 3 is 110 (binary),
which corresponds to frame 6 in decimal.

OF gowe: 8 9neds, 3 890 e OF o 110 (£80w), dn c®dens OF & 6 O
g50e 8.

Page offset (lower-order bits): This remains the same as in the virtual address, which is 0000 0000
0010 (binary). / 89 e®0i®: 6®® M3 TBMEE ®% ® 5, &w 0000 0000 0010 (€ddw) 3.

Accordingly, since it maps to frame 110, the virtual address is 110 0000 0000 0010.
8 99 8n 110 )90 gxciemmn O ABS goms @8 110 0000 0000 0010 8.

~
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(ii1) Assume that there was a request for the virtual address 0001 0000 0000 0000. Due to the

set of tasks that the operating system initiated to fulfil that request, the present/absent bit of the page
number 6 in the above page table changed from 1 to 0. What is the likely 15-bit physical address that the
virtual address 0001 0000 0000 0000 will be mapped to?

0001 0000 0000 0000 gDz WD GO®E el WE CONCEND WOS®. O FOLIMOG YWORDD
cPemR® ©fBn o8 g HOROR £BOeNE eee 9D B8 DYed® B8Y g 6 O OE
/ot dQO 1 80 0 eEe e@®e 8w. 0001 0000 0000 0000 6D gadIegNn D o8 &8 JQ
15 88 @ 95 ewgd NS €7

Analyze the Virtual Address / gods @8an ddedesnw HOe.

The virtual address given is 0001 0000 0000 0000.
e & &® gods ©3m»c 0001 0000 0000 0000 8.

Split the Virtual Address.
o203 890 0% H3®.

Page number / 8Q geotc: 0001 (binary).
Page offset / 89 e=d®: 0000 0000 0000 (binary).

Convert to Decimal.
e®m®r0 aloboxnn HIO.

Page number / 89 gotw: 0001 = 1 (decimal).
Page offset / 89 exc®: 0000 0000 0000 = 0 (decimal).

Check the Page Table for Page 1/ 1 809 oce 89 990 0@ wose.

From the page table:
89 9Qeds:

For Page 1, the frame number is 000 (binary).
1 899 e, OF oo 000 (€O@w) 8.

The Present/absent bit is 0, meaning the page is not in physical memory.
grojonm d9D 0 60, OB 890 e@IH PHWEE .

Since the page is not in memory, the operating system needs to handle this case. This typically involves
page replacement or paging in the required page.

890 Puwed emiH DS, cPemrE BENBn 0P QMK BODRD §O®E 60. ERWD HV)BBGHS
80 u568dmsan o)) gdvs 8968 8gunm B30 alocy ©8.

Impact of the Change in Page 6 / 8990 6 cooe 5308 de=t®.

The problem states that during the request for virtual address 0001 0000 0000 0000, the Present/absent bit
of page 6 was changed from 1 to 0. This suggests that page 6 was removed from physical memory, likely
to make room for page 1.

@oED edesiess 0001 0000 0000 0000 &ds BB ©GEH O 9CRE GO0, 6 BQed oy /onm
F9D 1 80 0 550 NS WO B VOR. ARS FIHOSES 6 B9 eIHD PVWERS OB WO,
1 8090 98 ©IEB® DO &5 VOB,

Likely Frame for Page 1 /890 1 ocom 8w & O@0.

Given that page 6 was evicted, its frame (frame 111 = 7 in decimal) becomes available for page 1. It is
likely that page 1 was brought into physical memory and assigned frame 7.

6 O B0 908 WO aid VB, 8 OPD (D 111 = 7 e@Pens) 1 890 weH ER @D orw.
eRes) 80 1 800 b PWHO ex®BH 7 OYD @) & &io.
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Map Virtual Address to Physical Address / gods 80 c@i8n @800 gadiondsnn B3@.

If page 1 is now mapped to frame 7, the physical address is constructed as follows.
899 1 e O 7 0 BHBEODm WO BN, cwIfm CBH® CHm SO @M &Y.

Frame number / O got: 111 (binary) for frame 7.
Page offset / 89 e&t®: 0000 0000 0000 (binary), which remains unchanged / @ ee®x&0 ©OF).

Combining these,
680 LR we 89O,

Physical address / ee98e» @8=w = 111 0000 0000 0000 (binary).

~
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1. Consider the logic circuit shown in the figure, in which A, B and C are the inputs and Z is the output.
g A B & C oo ofoon Z 0o oo Owwend & it obdne od0dn 6psse.

A

C—

(a) Give the complete truth table for the given circuit.
9o o0sdn 6E®) HBRLH oHBD) OYD EWRN®ES.

(A+B)
0

(B+C)
0

Z= (A+B).(B+C).C
0

e e e k=l =1 ==
e = = I k= k= -~]
e =l =l =l k=1 e)
e e et R e e =)
bt |t [ [ D | = | = [
— OO~

(b) Using a Karnaugh map, derive a simplified sum-of-products (SOP) expression for the output Z.
Mes) B80S :dnens Z ofe)an 6e®), g DO» @, @NDOR dneds (sum-of-products —
SOP) gtmmes Oxsiesies mosie.

AB

C 00 01 11 10

0

O

A.C

Zsor=B.C+A.C
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(c) Using a Karnaugh map, derive a simplified product-of-sums (POS) expression for the output Z.
men) 8500 @Bmens Z ofemn oem, d DO e, dDnde @FMmewnd® (product-of-sums —

(d)

POS) pomuns dxsiosie wosie.

A

BOO
C

01

11

10

i

[ —]

0

—_—

0

— ]

0 | Dx

ol

1

|

1

Z pos = (A+B).C

A+B

Of the two expressions (SOP and POS) you obtained in (b) and (c) above, which one is better to implement

a more simplified logic circuit than the given logic circuit above? Explain your answer.

9D 6 @ MO &300d 08 HOR DL ©dedrs Husien 53 cem, gom (b) o
(c) & 2 988 ER) o Ee e® (SOP e® POS) ee®d gmeds DO O O/ e Oes

e? R BEYO SIeNER WOS.

The SOP expression / SOP gmese

Z SOP — BC + AC

ABC

The POS expression / POS g@moewe

Z POS — (A+B)C

ABC
I

The SOP expression has 4 literals and it uses 3 gates. The POS expression has 3 literals and uses 2 gates.
SOP gmm®ed o 48 615 g0 80 mMLHBHD €010 3 adom 0GB, POS gme®wd e 3t aid

god OB D10 2 @D DOR.

Therefore, the POS is better to implement a more simplified logic circuit as it contains less literals.
POS egmosend &8 ot 66 €00 @t 8@ 0s 88 POS 88) 6o e mbdn odedwnts

Hoien 550 o8 ey ©d.

~
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(a)

Consider the following scenario:
D 15605 EBELR BRDSS:

The PQR Company has three departments, namely Finance, Marketing and Human Resource (HR). At
present all the activities of the PQR Company are conducted manually. The company decides to
computerize all their activities by establishing an IT unit with a computer lab for staff training. Resources
will be allocated for each department and the IT unit as follows.

PQR o®®®0 @@z (Finance), ge@d H3e® (Marketing) oo @0 ©8ss (HR) 88 ecodne@sin
o gro. dbodmed & PQR o@®edd Bugd Smmond guigd® (manually) 8e emed. o@)®®
088 edon PHNEL oun 53 s ©3WEND DeBMONS 6Hm eMONOT mesn Swawes (IT
Unit) 808 @088 8ng HWmond olugomnm S0 BHOM® DOB. oo £eds MIODD
o O eebuedsindd o) IT Sownd ©8es 608 o) @Ied.

Resources / &8ss
Department -
ceeeBsne Computers Printer type Software Server
Steloloin) e Ob®® Se» Obme
Finance 23 01 Network Printer Accounting Information System
01 e geww BMBO eMONOT BEAB® (AIS)
HR 40 01 Network Printer Human Resource Information System
01 e gewwm D20 68 emOndt edadn (HRIS)
IT Unit 50 01 Printer Learning Management System (LMS)
01 geve 9ema® DEEMWOM SEA5® (LMS)
Marketing 35 01 Network Printer Marketing Information System (MKIS)
01 ®He gevo FeEIWO emOnOr oeadw (MKIS)

The company proposes the following:
ORDOR cmm I1Ned® &t ewism DOG:

e A Local Area Network (LAN) for each Department and the IT unit in order to share specific software
and resources / Se@Bm § Pacime® o6 680t ®fed @Sm H3® oeH ©i® ccobHeBSNOWOD
oo IT Sonmed S05n eseed &He®s (Local Area Network - LAN).

e LANSs in each department to be interconnected via IT unit
0 O eeDHBSNDS &id SDBH® exmeesd &R IT Snwn ede) Ofexmn 0B8R HE®

o All computers to be given efficient Internet connectivity with the help of a DNS (Domain Name
System) and proxy servers / 68 o® o8 (DNS) &) proxy edO)wn comoens Bog®
e0OID BE® MOOBED GV HBVSIMOT EES

e An Internet Service Provider (ISP) to supply the Internet connectivity to the IT unit
LR 6680 Brerdndidn (ISP) 88 IT Sowe 60 gSnboe PIFMND EAED

e The entire network to be protected through a firewall
08zl HEHXE® B ogods (Firewall) posie) S

Which network topology is the most suitable to satisfy all the above-mentioned requirements? Give one
reason to justify your answer. / c®® @00 ©&®) e o30)eD 60 192.168.14.0/24 IP 38» iR
WD Gi>. AR BBy MINEHS COBR HNOT OF OF eLoNEISTHD /e OeH IR dES
e®if) oem IP 38 0% 53 Be ewmed.

In a star topology, each department and the IT unit can have a central network switch or router to which
all devices are connected. This setup simplifies management and troubleshooting since each department’s
network can operate independently while being interconnected through the IT unit. Additionally, in case
of a device or link failure, only that specific device is affected, not the entire network, which ensures
minimal disruption and enhances the overall reliability of the network.

20! S0P E, 8 OF ccoDHEBSNOD 6m eMONOT MBEH SWRD BHE® C&1® OBVSR
DO g5 VNSO BHE S8wS o) ¥ HROWS HI® HiBK. O O ecLNEBY HERED MONOT
MSes Sown 900 gSHD 6B SISO Hu) BE HiD DS PR ILED WEODDOMD
0® i SOMOMMD BoOR DOR. B0 RHOD, cE1r®rE 66 EANEND gobdn § 80, AeLISes
O® FeciBy cL1rend Bn 608w SRWO 6D, §OR W) HEE cobnm DO 0 SHEed ©PsH
80D 8 EQE DOR.

~
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(b) The Network Administrator has received 192.168.14.0/24 as the IP address block for the company. The IP
addresses for the nodes are to be allocated after making four subnets from this address block for each
department/unit. e@® GG ©E®m S ©0ED 6Om 192.168.14.0/24 IP 38 Ao @@ &ro.
c00 T8» MEDENS COBR HMOE O O ecenePSHD/Swwmn OEH GIER PGS emif) Hem)
IP ©8» 0 H3® & ewmed.

The following incomplete table shows the sub-netting. Write down the missing IP addresses for each
department/unit using the following table format. (Assume that subnetting is done under the consideration
of future expansion of each department/unit.)

oY e1eds galabin DREDH CELHRDMOMD 6osD) Gim. 6®R BY MWDK GHDIND OB

0 8% eebNEBSND/Sown e € can®id IP B8 Br £BOS. (CoHERDOMB DOe RRSESS
0 O eeNLHEBHNOH/SDWEnd gMMD DNSHL HEDIS D COWEED® WOS.)

192.168.14.0

11000000.10101000.00001110.00000000

~ ~ d Y ™
Network Part Host Part N

1,/ .00
192.168.14.193 —| 192.168.14.1-
192.168.14.254 192.168.14.62!

i |

11000000.10101000.00001110.000000{00
00

192_.168.14.129— 192.168.14.6,5‘:;—
/ 01 192.168.14.190 192.168.14.126

Ooi: 10 10 701
11 |

Department Network ID Broadcast ID | Subnet Mask Usable IP Address

econeBs8a0 | &g ID Smee ID c=ee Range
MOOL® oo og od IP
B8 smw
Finance 192.168.14.0 | 192.168.14.63 | 255.255.255.192 | 122-108.14.1 =

192.168.14.62
192.168.14.65 —

HR 192.168.14.64 | 192.168.14.64 | 255.255255.192 | 05"\ Ce 14 1o

. 192.168.14.129 —
IT Unit 192.168.14.128 | 192.168.14.191 | 255.255.255.192 | 105"\ 2o 14 100
Marketing 192.168.14.192 | 192.168.14.255 | 255.255.255.192 | 10216814193 =

192.168.14.254

~
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(c) Showing clearly the connection topology and the devices, draw the logical arrangement for the company
network that the network administrator can implement to fulfill the company’s requirements. (Assume that
additional IP addresses can be obtained.)

085l B3e® SO (topology) & CoR® SeNERD o508, E@WedS GBI 6HONROD
8)e ofcey 588 Husen e o 0PIKedd C)ped MOHBL wE® GES. (@m0 IP 28
O oD O cOVEEN® DOSS.)

Switch - IT
Comp -2 / \ |DNS Server |

| Printer I | Comp - 50 | | LMS |

Fiber Optical Cable

.- Marketing - Department - - - ------------ .
Twisted Pair

’

[Switch - Marketing

Twisted Pair

| Printer || Comp-40 |[ HRIS ]

P e Human Resource Department - /
Switch - HR ;
1
1
1
1

_-____------..

(d) Network administrator decides to dynamically manage the IP addresses of the entire network. Write down
the mechanism that needs to be implemented to achieve this task.
QO ©)ERexE® IP @8» @H5®O (dynamically) mg@moogne 5300 &g odo)ED DHO® DOB. 6O
MORG B0 DO OB BN BE Y CBPH®® (mechanism) Bw cSOS.

e Automatic IP Assignment / e9we8w IP &tO0®
Devices get IP addresses automatically without manual setup.
C2)1® 58 arma@Hs emod &S0w.gnd IP C8» @ed.

e Prevents IP Conflicts / IP @Q® oguo@:
Ensures each device has a unique IP address.
0I® EO1OODOR g3 IP B8a0s ai8 0 o6t DOB.

e Easy Network Expansion / esg &se o©c 83

New devices can connect easily, without extra configuration.
GOD0 BNBRHS eMOD HO £&r® CHEEDS HBASLD Bn .

o Efficient IP Management / mbosie® 1P ogemmosn
Unused IPs are returned to the pool for reuse.
800 e®s IP adn ®IDDHK HEM) G0N0 O ER) 6y EICR.
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7.(a) AB Stores is a grocery shop in your home town. With your expert advise, AB Stores has implemented
a web-based e-commerce system to conduct their business online as well. Customers can select their
required products and confirm the order online.

AB Stores 0g) ®Rec H®ORS &5 BERO AR HSEDS. AVe@ Sewewe, coects ®m» AB Stores
888 MOODD OXNOn Be B 0em 60D Med WOVD e-DFeSs oEAfns S8 woe @E.
©)5eDIBDRS0 NOO®OHDE GOGB 5HBNEH NOIBDS MYL &S8O wE o ©8.

(i) What is the e-commerce business type applicable in this scenario? :
eR® EBEIWD gOE D e-D)fen OO Ob®® (business type) @ &7

According to this question, the explanation is as follows,
e OENRO 50 cienEl HOP ePed®,

B2C or Business-to-Consumer, refers to the type of e-commerce where businesses sell products or services
directly to individual consumers, who are the end-users. In this scenario, AB Stores has implemented a
web-based e-commerce system where customers can select their required products and confirm their
orders online. This clearly aligns with the B2C model, as the store (business) is selling directly to
customers for personal use. The primary interaction is between AB Stores and the individual shoppers,
making B2C the applicable business type for this online grocery shopping setup.

B2C ee Business-to-Consumer w&iesns geme dsies D0 888 Hdeies o) 660 ©agde®
o) 0BRSS Om 05 ©)0cxIEnRS0 S B-O)fcse BLOKR. 60® adddedsE, AB
Stores 885 e0-eed G-O)NSB SEAHDS OO ) &5 g0 OHE ©)0cxIEDRSO adws
58c)e® e0E®® GEOVSERD OO RYNEE HIIEE DHHOr BE HHE. ©IND (DWSO®)
CEORD ®ODE 6e® o)0cIBnis0 ©agde Snpmnm Ads e®n B2C mwmaBo 0P eteEZOR
@iged. AB Stores oo 95 08y DD KSas gm0 YBD GO O gmo, B2C @@ @)bo®m
B30 27 &Sy 52980 sem ge)e O dL®H DD & WOR.

Answer could be any one of the following,
BENO oo CeHms DO Oms 8w &,

e B2C
e Business-to-Consumer
e Business to customer

(i) What is the revenue model used in this e-commerce offering of AB Stores?
e-O)fens @@= AB Stores 9ESes DOZ) ER™® eHe)d® mmado (revenue model) @ €?

According to this question, the explanation is as follows,
e®® EEHRO 5o el 500 e,

The revenue model used in the e-commerce offering of AB Stores is the sales revenue model. This model
focuses on generating income through the direct sale of products to consumers. When customers visit the
AB Stores website, they can browse various grocery items, select what they need, and place their orders.
Each purchase contributes directly to the store's revenue, making sales the primary source of income.

AB Stores & e-commerce 83xx8e8E eSm DO HMOK® mwado qeed Me)nd® ;mmado 8.
@0 mwadn ©)0aIBRRSO SHSmes ©agdR SHR ®o® M) coenn B3O eweds GOVIND
ey WOB. e)exiBHnBSO AB Stores ¢ ad8wd 88ene 80, RSO 887 BERCO 8 S3BHVO,
RSO gOmB € IO WIHRVD 0 RYSeE HEHP HORO LHn. @ BEE W5V edEenied
MEHBRD 0agO® )H O MO, OIS B HOKE DDBE VOO &x WOR.

By implementing this sales revenue model, AB Stores aims to provide a convenient shopping experience,
allowing customers to shop from home. This approach not only increases the store's reach but also
encourages customers to buy more products due to the ease of browsing on the website. Additionally, AB
Stores can boost sales by offering promotions and discounts, encouraging customers to make larger
purchases. Overall, the sales revenue model is essential for AB Stores as it aligns with their goal of
maximizing profits through effective online sales.
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e®® geed MEN® MWIBL HuIew 53R, E)CcxIBRSO 5o B0 M8y WD v HRESS
o o)y oDl a5eidPs @@ E® AB Stores & gogend. @ pPeden OEEHIGE SeO®® I8
WOTR ©RIS MO O HROEE HOODHES cHED HNeds DO SHSeiesm BeE GiHPO
e)0eIBDRS coaxe wORB. §0 a@mOd, AB Stores @0 £0be o OIJ08 @) Ee®s, Swe BE
@d® 50 elexni®nis casle H3eRs S gme dn ®im. HRSHwE drwewnss, AB Stores
oe® geed §Hend Wit gosdns O5es dn DD HNE SIS Hom) EHE sl WO
®i5e® RS RPN 6P HPS)m O OS.

So, the correct answer is sales revenue model.
OB, HOIOE BENO OFex geed me)nd® mmabn ©S.

(iii) The e-commerce solution of AB Stores became popular rapidly with a growing userbase. However,

it was noticed that most of the regular customers from the local community still preferred using the
physical outlet than the e-commerce offering. Identify two possible reasons for such preference.
AB Stores 8 e-0)fes Soed®, DbIH® O o0HED 80D OP® 0MERs SHBK Bn®. desfde,
00 @efrwed 29 amnds o0 B0m, 55em) ©iBemns @)decxiBnwns 8 B80ns 9DedOs &8
emI5D OEE G0 M HERD B8 MR £FON DO £INOSND IAK. RS WIDBHEO
B0 @i ey eews W cBOS.

Answer could be any two of the following, (1 Mark each)
BENO com oems Jo® ecwesd dn &b, (g 1 AB)

e The ability to select products after checking their (suitability).
500 (Ben 9) olne) 53608 cad MMAG 6BIO) IBHPD &S BBDDO.

e The availability of (products) at the point of sale.
geedBn Bed» SDHIER (HEeie®) eADISHP.

e The willingness to change the methods they use.
P9 58 WO WOY) EDD PO® ONS HBVO IS WSSD.

o Lack of knowledge , confidence regarding e-commerce.
9-O)fess BERE, €19®, BEDIn HS O.

e The absence of necessary resources/technology (or computers, internet connections, and online
payment methods).
aoN00s O 08 | MmSemn emMID 9. (e edwEnw , GSDLSR CBISND) G
NDOOD 6vded PO K Fon® O o &Hw).

e The convenience of physically going to stores because they are located in the "same area".
"898 ©ef®ensR" @)SeABWRS D He) DD ©Ey RO R0 &5 CHed.

(iv) AB Stores extended its e-commerce system to integrate with its suppliers’ systems to maintain its
product stocks through automation. What is the e-commerce business type AB Stores implements
with this system modification?

AB Stores 888 8w® e-O)en cERBR DO BN eoN® DY HO® 0eH DO HrEEBLORSeE
€D 0P® SOw.mOg® (automation) @GS SMVERD WO® EE. cOR S HOWOML B AB
Stores §1BiPn DO e-O)NSs OO0 OLOL RNOD &7

According to this question, the explanation is as follows,
cPR EEMWD o et B3O e®esw,

The e-commerce business type that AB Stores implements with its system modification to integrate with
suppliers is B2B (Business-to-Business). This model focuses on transactions between businesses rather
than between a business and individual consumers. By automating the management of product stocks
through integration with its suppliers’ systems, AB Stores can efficiently handle orders and inventory
updates. This integration allows for timely restocking and improved inventory management, ensuring that
the store can meet customer demand effectively. In the B2B context, these interactions facilitate larger
order volumes and build strong relationships with suppliers, ultimately enhancing the store's operational
efficiency and supply chain management.
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SreEBmoes oo SmAER 800 AB Stores 88 €8 098 530 e HOIkew DO -
Oess om0 dbwe B2B (Business-to-Business) 8. e®@® omatn Oxeons o5 o8
e)3eBmRs 60D O8) OMEO GHO ®HREES) 6WeOH FOVN® 6KIY MOR. 8 ©reRdirdsie
€D 0o SRER B3 ®H0®) HBSLem eM® DERMDOM® SDr-Pun HE® @&, AB Stores
grEngd® 0o es5ieds0d EOTMR® H® MLREBEEd BB0dn ®iw. @R SMAER H3® MEIGOIED
a0 ®A HOG® 0o OBERH BE 9SeOSOS DWEIMWOND BEH) 98 HRHE, ®AMDD ©)SeMIHD
9Ce® dEe)d eEd HHOBK o O codm OB, B2B odcbon ne, @@ gSunbfc Soe
S olPPs0 cHEmS 000® GO eEBDOS 0B ONHOT ERAED) @A) @),
FOMEeld @RRED cPemHRE MORBERMD 0m 6IeRS &) DEPMWOD Oi8) EWE WOR.

So, the correct answer is B2B (Business-to-Business).
OB, HOOE BEYO OFfesd B2B (Business-to-Business) ed.

(v) AB Stores decides to expand its e-commerce solution allowing other local shops to have virtual stores
within the system. What is the term used to identify the proposed system?
AB Stores ®® gefdwed Oxx o8y ocHm DHP ERHH BE Guds COCEHIC COBDIBMD WRD
98 eSS P e-O)fes Boc® gOc B3RO HOMM®L WOR. w8y BB HEMNBHVD ©)BD
eweom B0 NOE &?

According to this question, the explanation is as follows,
600 OENRO g5 cenEl HOP e®es®,

The proposed system that AB Stores is considering, which allows other local shops to have virtual stores
within its e-commerce solution, is referred to as an E-Commerce Marketplace or Online Marketplace.
This term describes a platform where multiple vendors can sell their products or services directly to
consumers through a single website. In this model, AB Stores would act as the intermediary, providing
the infrastructure and tools for other local shops to set up their virtual storefronts, manage inventory, and
process transactions. This approach not only enhances the variety of products available to customers but
also supports local businesses by giving them an online presence, ultimately fostering a collaborative
shopping environment that benefits both vendors and consumers.

AB Stores e 288 83® e0idm ofBn, genns 6EB® edeesi@ OO 08 B-O)fesn Soed
C gods cdgead aif 5500 98 oEed, dn U-Oxdes edgeeolg cd MDHHL OSEENS
R ®MIENED. R ocew SO MO VHOD cDeeHesO D SEoem o 6O
©)3exiBnRS0 55 008 GRdrE ®0®) ©IgOR geEd BE HiD cOEMOD. 6@® mmadn nE, AB
Stores gmONED e HW WOY) &), FeNND EHD OEEHIE NEH) RYSeE O3 EOEE OIS
9Elen 859000, 30500 DEPMWOME HOPD ©HH OHEEYH) DHRD CODR CHRNS o®
cPDEE 0end. c®® Eednrn ©)3HIBPRSO ED) KD i 881 SHSem Od EQH WOND) SO
eMD 6EEH®N OOOERD MHVL CEOEEN E) P YNO B CHOB, HGOLIDEUDE
SeBndsio om ©)0emIEHNRS0 OBHEID @) e6® 6®ERI® 8y S & edH0r:s LOLAM®
2O5.

So, the correct answer is E-Commerce Marketplace or Online Marketplace.
OO, HOOE BENO OFes L-O)xdes cOgeeolg e®) MOBOD OSEeS)E ©5.
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(vi) Write down one advantage that each of the following will receive by having the proposed system in
(v) above.
oo (V) & cnidy ocfn 968 con O O gwd Eed® O DB NGBS W EOSie.

According to this question, the advantages are as follows,
e EENRD g5 OB cmo =08 O,

Answer could be any one of the following,
BENO com oems o Oo do oudo,

1) Customers

The ability to compare the quality or condition of goods from several vendors in the same market.
O eOEEERDS 6OELS DoceeneE MR o)) HDPHE HBOD 6] IHECE HIRWO.

The convenience of fulfilling purchase requirements from multiple vendors at one location.
O SNRWE BOEES HBEEEHNEDS BRE @iDed FOGSMO®R HSO) WIBHPD &iB IHWD.

Increased confidence in purchasing from newer vendors that are less popular due to market
conditions and consistency (certainty), (some third-party protection).

COCEOR DBOW 0N FANEMON (H5D D) 5 OB SHEG MO Ry GOEEHEM®S
BRE @iD® wem D8 SRR g5 88. (BBetwD NSP® SHD HOE®D).

2) AB Stores

Attract more customers to their e-commerce solutions.
RgSes’ B-O)es Swed wem Ol c)5eRIBMBS N0 nHELONE B.

Gain control/ability to influence online marketers using their system.
2056E SERAH0 ®Bm DOD DVOHD OEEHHO ES® H3e® CEN® | MNBWO EDe.

Obtain market and sales data for analysis and decision-making.
SeCemnn S0 0m) DO ISR ©eH) OEELOIE Bm) oD BERE T @) WiHed
D@D,

Utilize various online income models in the market.
eOEeemE DR 880 VOO ae)EE MWD WOHKO G5 SO

3) other local shops

The opportunity to present yourself online without embarking on completely new e-commerce
project.
YOOVHS D G-O)Ss BweaBwd eands AVOHOND @EleD Se® OGSO EIDR.

Cost-sharing for new online participation.
20 NVOOD CHDBFO KEH SKED HYCC GAED®.

Availability of an instant solution to start an online business quickly.
NOOOD ONN®OB 9BESHS nOBn HEE sem Dedn Docds 5.

Trademark collaboration with other e-commerce businesses in the area.
SRS O G-D)fesn OxE)0 RO 6OEE R OMERIBMD.

Increase business by expanding the customer base (number) / capacity.
)3emiBn ©emH® (:30) | NBWD SO NHeRS OEE)D DiBWO WIHD.

~
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(vii) A recent market survey has identified the following about the customers who have registered with
the AB Stores e-commerce system proposed in (v) above:

o € WO @ Dy SHRMO g g (V) emdend® AB Stores oem owi8m e-
ONESs SRS BRISES § e)dcaBnns BERE, o5 £IEeO® €I HEMDSH® EE.

o 98% are nearby residents within a 2 km radius.
98% &5 BeEi®ob 2 » deeldnl HE B COHED ©E BOIDSo.

e 12% of them are able to pay online (either through credit/debit cards or mobile cash options)
12% &5 (e ee) &oss o) S.v® 6®d® [mobile cash] o) Swde dBS) AMO®OHD 6w
DE O O 68.

e 18% do not wish to pay in advance for a future transaction.
18% &5 gomwmend B O ©®xEeHDS SeHm DC GO0 Y 6D IS &© ©O.

What is your suggestion to enable most of the registered customers to make purchases successfully
through the system and receive their goods at home without any restriction?

Explain your answer.

BsEd e)decxiBmns aneds o8 B80ewd HEe B HOPHS eMOD, SEABHL HO®) BREWIHS
0D Be DO IR S5OND EI) GO IERR HEH Ded WIHD NI £? Ved BEHO
ER DOS.

Give marks if the cash-on-delivery option is suggested by the student along with any one of the following
explanations,

con cenEl 568 o8 F® O 66 DPIRK Moees 80 Yed B Hewm BB ewise
DO HBHS R ) M.

e This is a low-risk method as users are registered for the purchase/payment.
oSHEDOS BEE Wid®/emdR HEm BO®ED & i AT 60k &8 GOLIND POOS.

e It enables the remaining 88% of registered customers, who can't pay online, to make successful e-
commerce purchases.

SDLBRE HOH) 6HID MDD REINED ©)decaiBndsens @Bl 88% O bdw &-Oxfess
SeE @id® HRO O» HBWO E 6.

(viii) With the expected growth of the e-commerce business of AB Stores, you have advised them to
outsource the delivery of customer purchased goods to a third-party delivery service. Explain two
advantages AB Stores can get by doing so.

AB Stores & e-O)fes OxE)060S goSSBy DLAN® ©O®, ©3eHIBWRS BRE ®S MR ee)
a3®, @2t ere) ®ide Be WO8) ERS NSO HVEORMO ddRD AR BBS coees € aim.cRees
H53e®s5 AB Stores e®» EID0 & OB e SIER WOS.

Answer could be any two of the following, (1 Mark each)
BENO com oems Jond® ecwed v ®HiBw, (eRE 1 AdE)

e Ability to scale up operations without wasting resources to meet changing demand / No need to
maintain a separate sales force for distribution / No need for separate vehicles for distribution.
cOaE0s® § 98P0 ©de® e 68es goes ©leds emMOD oPemnr® &8 OB H3ed®
BB [eRe)dR ©eHm) D5 geEDBHiEd wFNKRS DSy HERD gden DR | edE)
o3 eeH) cON® DB OO MOO.

e Ease of order management by not having the responsibility of managing the risks involved in the
delivery process.
eRe)ale® HWOTEIE Bed» §OLND TR (DEPIMDOR) 5368 DHHO emMABH Se®ss
gIened DEPIMDOIe 538 o®Had.

e The advantage of being able to negotiate a lower price with the supporting third party.
00 BO8H0 @DHEHOR 6P® g8 Bl 0y eMSVOITNODO SRR G5 HIH®EDS DHB®.

o Ability to engage a dedicated professional distribution team for AB Stores business process.

AB Stores 8 x50 SR oem) DastRn ee)Hided® derdy wHMnD a8SR WoOWi5ed®
BDDO.
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(b) Multi agent systems can be used to replace some of the work that require humans. The following

scenario explains about myTours multi-agent system used to build customized travel packages
including flight booking, hotel room reservation and taxi booking for local travel during the tour.
I5es 888 eweds 0P®d Mbr ofddean 5358 sem Vy-Fussn S5 @8 e aud ©.
CHY £1560m GBEID OGS KOs W Mmem 08 B3O, ejog MO 0 B om eEBH®
000 BE® QR OO 608 HA® FRES & gHOBDOM® WO @e, (customized) @O0 SreSeswes
eWAMEHO oem o O myTours 8 Ry Sy SEAHH @i ©teER ewed.

A prospective traveler (user) can access myTours website over the Internet and a chat-bot agent starts
interacting with the user. User can use voice or text as the input medium. During this interaction
chat-bot passes the extracted information to a search-agent who will take over from the chat-bot agent
and proceed to search for travel packages for the user. The search-agent has a group of agents each
specializing for particular type of travel service such as flight search, hotel search etc. Once the
search results are obtained the search-agent prepares the list of travel packages with details and
displays to the user for confirmation.

§e)E D0 (0BED) ®0 myTours 603 OBWO gILNHEH e Ledw do ad gomo
0016l eree® 60jed) Susmdoewts (chat-bot) ©5GeED ©6® GSHOLH@O GOAB. ©OBEDO
DO®® (voice) e®) @) (text) e MHE)® VIS 6RO MO DE HID. 600 GIFHOHDO GHOYO
e0eR)} S5y BB cwe ®E) EIN eMONOr 66ld FESSHOORRD MO WoOH ERS 00 EOBHED
eOm 0OV IS 60068 MLRK O® Huxin 888 0] Susnerms @0 SR, 68 Sasimd
@08 @S exdd, eMOC DR B8 O B DL®WEE 0O DS neH) dereer, SESHOOT
om0 B05. 98de RIS 68 enhd Susiy B8s SEd D ©BI0D erens IREnd He)H®
DO, O® o®or 53 cem =0BED 0D SebheH® ewed.

(i) Draw a simplified agent diagram of the above explained multi-agent system. Name the important

entities in your diagram.
9D SIER WO R DY 55y €Ak Be® BOR 55w Oreedunms GEs®. Ve’ HOHEHD
Oie®s go@ (entities) O DOS.

Entities / a0 : Prospective Traveler (®3w)) /User (3&@@w@), Chat-bot Agent/Chat-bot (eSies
Sess¥), Search-Agent (e8® Sessfm), Flight Search/Flight Search Agent (9085 e 698 Sasiw),
Hotel Search/Hotel Search Agent (e&j0@ =88 &sefw), Taxi Search/Taxi Search Agent (@ OO
ee® Suzim)

Chat - Bot
Search Agent

Flight
Search Agent

Search
Parameters

User
Interaction

Hotel

Search Agent Search Agent

Display Travel
Packages

Taxi
Search Agent

Prospective Traveler
(User)
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(i1) Which agent cannot be considered as self-autonomous?

0O SusSndoents SOn-80wmdgn (self-autonomous) eee oiEBe eemeid ¢?

Chat-bot Agent / e9ed) useien

(iii) Write a disadvantage of using a multi-agent system for the given example user requirement.

GE® RE CEDOMEnS olbHEDd gOOsD) e E Ss5sm B @8n 508 GBS o)

£ OS.

0.5 Marks for any of the following,
oo OeHs J® O oce cue 0.5 8,

o Convenience for the passenger to control the search process.
ABWO 628 FORw CIemn H3e® o®wd.

o Difficulty for the passenger in interacting with/refining the search process.

AB@O 008 HWOREEE aSmd HDLed enEed® | Bwd

e The system does not provide the best solution for the passenger.
eERB0 B0 ale® emed® Boe® emMED.

608 B3e® fgomd.

e Many answers do not fit the common criteria when agents search for solutions separately.

BSOS 0% OND 6NKRN JEd OPME 80 ) BEHOT 6e)E HOMBLRO EMDIEDO.

8.(a) You are given two positive integers N1 and N2 as inputs (assume NI < N2) and you have to output
the list of even numbers between N1 and N2. Construct a flowchart or a pseudo code to express an

algorithm for this purpose.

A0 NI o N2 o8 o 5D 05 ecdid e ee® @M & aid god (N1 < N2 wid
conCoan DoOsn) A 885 N1 oo N2 g0 i 9oded s QIBEHD ofe)mn DE By 0.
e®® MLRWD, §&)E GICe@SHVNE Sm© 0% GRS HOHH M) OB MRS 66 e@ABHDSS.

Method 01:

/ Input N1, N2 /L) a=N1

/ Output a /

v

a=a+1

Y

End

Begin
input N1, N2
for a = N1 to N2
if (a is even)
output a
end-if
end-for
End

or

Begin
input N1, N2
a = N1
while a <= N2
if (a is even)
output a
end-if
a=a+1
end-while
End

~
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Method 02:

/ input N1, N2 /

N1=NI1+1

N1=NI1+2

T

Output N1 Yes
upu i\ NO

Method 03:

/ Input N1, N2 /

N1=NI1-1

v

R=NI1mod 2

M=N1+1 M=N1+2

T

*‘

/ Output M /

A

End

Begin
input N1, N2
if (N1 is odd)
N1 =N1+1
end-if
while (N1 <= N2)
output N1
N1 = N1 + 2
end-while
End

Begin
input N1, N2
N1 =N1-1
R = N1 mod 2
if (R = 1)
M=Nl+1
else
M=N1l+ 2
end-if
repeat
output M
M=M+ 2
until (M <= N2)
End
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(b) Consider the flowchart given below. Assume that L
is a list of positive integers, K is a positive integer
and every element in L is less than M, which is a
large integer.
cHY e GRS ©DoH® HEDS®. L o8 d®
5de erEsns 98, K vy o 85dens 20w, L
8 0 ©axse M o8 8 Sur SHDREDO &)
af) 0D condoann DOS.

Flowchart Explanation
®IR® ©O®® eenEl HO®

1. Input Stage / epe)e» &E®O
The algorithm starts by taking two inputs
giSe@m3n® ;mOBm BsesS GE)D e :

f mputL, K /

N =length of L

v

o Alist L of positive integers -
L @» 5de cideads

e A positive integer K
K 2o 5w

2. Initialization / poBs H3®
N: The length of the list L is determined and stored
in N.
L ci&&dned E® 50#0m 90 N 8 08 90 &io.

X: A variable is initialized with a value M, where
M is a large positive integer.

BoeEnns M goeds e)ods 60, M vy 8o
D HDRHH.

a: A counter variable is initialized to 0.
2SO0 O0EnnE 0 cre ;OBH 8.

3. Loop Start/ g® epo@ec:
The algorithm enters a loop that continues while

a<N (i.e., until all elements of L are processed).
giGem3o® a<N d» 80 (828, L & Bog®
YEEeds oo emN) EOOR ©O5H® ESONO
g 8.

4. Conditional Checks / emesiec® g R®:

* First Check / og® o33@®: Is L[a]>K?

If Yes, update X with the value L[a].
@8 298, X g0 0@ L[a] 0Osimps Dosi.

5. Increment Counter / O0QD ®OFEIE:
After processing L[a] , the counter a is incremented by 1.
L[a] etondeds on, ofmms 1 8§85 o8 8.

6. Termination / 0o S3®:

For the current element L[a], the following conditions are checked in sequence
s YErww L[a] aew), coHo emSeed goBgeoRs odude o) @Ied:

If No, the element is ignored, and the algorithm moves to the next iteration.
N 5, YRIO® eMHED HOD GO0, HEE@IDD e aHOPLHND O ®IS WOD

= Second Check / e &8u3@)®: If L[a]>K , then is L[a]<X?

Once all elements are processed (a>N), the loop ends, and the value of X is output.
Bue® YEr® owg o8 (a>N), @o0 gons O oo X 8 gor o8e)mn ed.

~




RAVINDU BANDARANAYAKE -15- Hictfromabc

' ™

Key Logic in the Flowchart / ®:@8 ©0®mes gte oo

The algorithm identifies the smallest element in the list L that satisfies the condition L[a]>K. If no such
element exists, X retains its initial value M.

giGemba® L @iddned L[a]>K ecosieddn ©idHs o0 e YEren &) @F. O8i5
YOS e 5B, X 8 HoBmw g M Oed) @&.

(1) What would be the output if the first input L was 2, 4, 7, 9, 3, 5 and the next input K was 5?
oc® Mme)n O L & goowns 2,4,7,9,3,5 oo ccdn gemn O K & goo 5 el «8,
ofoan RS Oess &?
Answer / 880 : 7

Inputs / epeyen: 1L=[2,4,7,9,3,5] and K=5

Step(a) | L[a] | Condition (L[a]>5) | Condition (L[a]<X) | Update to X Notes

a=0 L[0]=2 | No - No change | L[0]=2 is not >5

a=1 L[1]=4 | No - No change | L[1]=4 is not >5

a=2 L[2]=7 | Yes Yes X=7 L[2]=7 is >5 and <M
a=3 L[3]=9 | Yes No No change | L[3]=9 is >5 but not <7.
a=4 L[4]=3 | No - No change | L[4]=3 is not >5

a=5 L[5]=5 | No - No change | L[5]=5 is not >5

(i) What is the purpose of this algorithm?
6®® IEe@SPen® gOYH O &?

Purpose of the Algorithm / gigemSo®ed ONHO®
The algorithm identifies the smallest element in the list L that is greater than a given threshold K.
1SS 9GBS L eildned a5 @ JEren HE ©), &0 @) & i K © o8) a8 .

(ii1) Develop a Python program to implement the
algorithm expressed by the flowchart.
OIR8 ©0®mend Cm® 0& aiEemMOnHPn Jusedn H30 oe® DS PRECRWE e@RD®S .
Method 01:

Iterative Approach to Find the Smallest Element Larger Than K
K © 28 8mie @ eon e0ddd o0dbos gedvd

inList = input("Enter the elements in L (space-separated): ")

L = [int(x) for x in inList.split()]
K = int(input("Enter K: "))
M = 1000 # A reasonably large value as the initial comparison point
for i in L:
if i > K:
if i < M:
M=1i

print("Smallest element in L that is larger than K is", M)
Explanation / esteg€@ 53@:
e Takes input for the list L and the value of K.

L eil6ad oo K 8 gon oesm ge)me @) @©.

e M is initialized to a large value (e.g., 1000).
M 8@e oo eed ;mo8n w0 i (ee): 1000).

e The list L is iterated through, checking if each element is >K.
L eiB809 2500boan 9o i), O & §eeen >K i@ olfe) 9od.
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e If'the current element is both >K and smaller than M, M is updated.
R8s errvn >K oo M © 28) &) 98, M ddme® 8.

e After the loop, M holds the smallest element larger than K.
Qoens 6D, K © 08) @ §erwn M O0ed) o) @.

Method 02:

While Loop Approach to Find the Smallest Element Larger Than K
K © o8 8oe 20 eroe eoad®d While go gednon

[int(x) for x in input("Input elements in L (space-separated): ").split()]
int(input("Input K: "))
= len(L)
= 1000 # A reasonably large value as the initial comparison point
=0
while a < N:
if L[a] > K:
if L[a] < X:
X = L[a]
a=a+1
print("Smallest element in L that is larger than K is", X)

O X Z2"r

Explanation / et»g@ H53@:

e Takes input for the list L and the value of K.
L eil8a® oo K 8 00 66®) ;e)an @) O©.

e 8For each element, it checks if it is greater than K, and if it is smaller than the current X value.

o 8 PYervn oem), &0 K O 98) 88 o8 oo dn O5508 X gord O8) e o O®
00 odue) DOaG.

e The smallest value greater than K is stored in X and printed at the end.
K © o8) 98 8@ g0 X 5 08) 90 056l etnn cmebd.

Method 03:
Function with Early Exit / ®8s) 808® ©®e G

def find_smallest_sorted(L, K):
sorted_list = sorted(L)
for element in sorted_list:
if element > K:
return element
return None # Return None if no element satisfies the condition

# Input and usage
L = [int(x) for x in input("Enter the elements in L (space-separated):
") .split()]
K = int(input("Enter K: "))
result = find_smallest_sorted(L, K)
if result is not None:
print("Smallest element in L that is larger than K is", result)
else:
print("No element in L is larger than K")
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Explanation / etent€@ 53@:

e The function find smallest sorted sorts the list first, ensuring that the smallest value larger than K
appears first during iteration.

find_smallest sorted Gow oc@0 EIGEND GHBEEORD 6WHE, s0PLNERE K O d8) R
GO0 YD ELOm D oodn OB

e The function exits early when it finds the first valid element, optimizing performance in some cases.
om0 GOSDOERE MLO VDD OGS DOBS S8 DE-@ JEEDS® X®D 80 Gmr
R8s S80e8.

Method 04:

Recursive Function
Slole)ldlelo oG]

def find smallest recursive(L, K, smallest=1000, index=0):
if index == len(L): # Base case: End of list
return smallest if smallest != 1000 else None
if L[index] > K and L[index] < smallest:
smallest = L[index]
return find smallest recursive(L, K, smallest, index + 1)

# Input and usage
L = [int(x) for x in input("Enter the elements in L (space-separated):
").split()]
K = int(input("Enter K: "))
result = find_smallest_recursive(L, K)
if result is not None:
print("Smallest element in L that is larger than K is", result)
else:
print("No element in L is larger than K")

Explanation / et=g@ 53@:

e A recursive function is used to traverse the list.
8D ®0®m KRS 53D LHOVLHS BFows DS WOR.

e The function keeps track of the current smallest value and the current index.
B D58 OV FO® 6 OB cHHDH HOBEID WOR.

e The recursion stops when the index reaches the end of the list.
ebenn ERENEd oKD ) § 80 ga0RLmH® HDO 8.
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9.(a) Consider the following description relating to details of players attached to different sports clubs.
880 5B PSOED GO O HRDRSEE EMONOORD HEIND SHY £15eds BSHOR BRDS.

A player always belongs to a sports club and he/she can be identified uniquely by the NIC (National
Identity Card) number. Further a player has a name which consists of a surname and initials.
Bhonn oredoR HB) e@Swmd (sports club) gosl O 0 Ay ) aio 5D aeHDST ot
(NIC) 268 goazsd aea®ms) Eel. DO PRDERD DE®® (surname) oo Q@ aude (initials)
RS ©Psidm ®»® (name) ©OB.

A club which is uniquely identified by its name can have many players. A player can play games.
Each game in this context is given a unique code and a description. A player can play more than one
game and each game is played by at least one player.

B0 oSS GHOsd HEM®Y) ERSES O8 ®»HB (name) O GO, KO e PRW®s B3
o ©. POwnO (player) OED (games) ) ®€ (play) & €. e@8 O O HEOO goows
8 e (code) oo B8mowe (description) &r. HRDWRO B OO 8 CAXODO DE) DS
o O o0 OF VO &8 DOBS O HRDEROD HEA) WOH) EIJGE.

Note: Use only the relevant words in the above description when drawing the Entity-Relationship
(E-R) diagrams for the following questions.

00ns : CHD OE e HMLI-o8asim (ER) odesd qiEed® T goo Sdoded oowm i
age)e 0o =R emie) wsim.

(1) Draw an ER diagram for the above description.
9D S80n o ER «dosw gEse.

Let’s go through the given question step by step.
€ aid edewn Bwdeds BHOO gusmn WOY.

e “A player always belongs to a sports club and he/she can be identified uniquely by the NIC
(National Identity Card) number.”
“BRony oS0 8 e@Swd (sports club) ges & god By e®l Ggio OB Hiendes
ae (NIC) 268 gaasd acmxoy @ied.”

This line describes entity "Player"”, which has unique attribute called NIC that can identify each player.

00 eSEn & O HAww e 0m o NIC 288 goos @emewes &8 "Player” embdwm
B0 DOR.

Additionally, “A player always belongs to a sports club” part specifies a relationship between
"Player" and "Club" entities, indicating that every player must be associated with one sports club,
indicating that it is a total participation.

o0e, “PRmnR S0P O 6®ESwmd (sports club) gud & god” emoe "Player" o
"Club" ®obd gm0 0Bsmdn:s o, o Hhwernse O HA) 6DSHD 6o HBISR
80 g 9 cosind OB, O LI HHMBBONS D SRS WOR.

e  “Further a player has a name which consists of a surname and initials.”
“ode BDDONO D)L®® (surname) o® g gundr (initials) o8 cPs0n &@®e (name) «08.”

Here, non-key attributes of "Player" entity are described. The name attribute of the player is not a
single attribute but a composite one, consisting of surname and initials.

e®@8E, "Player" emmbded wndt emde coresh OS50 emed. PRDMEE HO® CoRIS®EN
25 coRBEMnS emMD DINKD 6 JENOT ORS HRSOD HEID CORIEINDE.

e “A club which is uniquely identified by its name can have many players.player can play games.”
“B0) oDsnEs goasd Oocmong ERSes 58 @88 (name) o god, Oxd edem) HRwwme
800 aido. §omnnd (player) §OD (games) &) g (play) &t 8.”

This defines the "Club™ entity and its attributes, with the name attribute being unique for each club.
6®w» "Club" oobdn om 88 copsetn SLODan DOB, O copSetne O O OPISKH HOE M)
goOs 5.




RAVINDU BANDARANAYAKE -19- Hictfromabc

' ™

This line and “A player always belong to a sports club” part of one of the previous lines suggest a
one-to-many relationship between "Club" and "Player" entities, meaning a single sports club can have
multiple players, but each player belongs to only one sports club.

e00® GSEL O® 6s0 6SE DY O O ‘PRwny Cied0P HO O®S®MO (sports club) gos
oo god”’ we emoe "Club" @® "Player" sondd god Sn-08 «8sidmdn:s ecige oG,
RS gems D5es & HR) HDSHDO PAWHS HBG ccemny BO® & HYS I HOWew®
O PR ODSEMO LI &FOD 8.

It also indicates a relationship between "Player" and "Game" entities.
®w "Player" e "Game" gmmdd oo 68sinwe & &mod.

e “Each game in this context is given a unique code and a description.”
“cR8 O O GO0 goos § ewdwwe (code) om Bdwdwes (description) guw.”

This describes the attributes of the "Game" entity. Each game is uniquely identified by a code and has
an additional attribute, description, that provides more details about the game.

e®n "Game" gombded corpem S8mH0 WOR. e PO TRDS GHHB RO DEMCDD
g g0 SO BSERe O TS0 e RO coRTRMRD, SSHOWS &ID.

e “A player can play more than one game and each game is played by at least one player.”
“SHODRNO T N0 O £O=ONO HO) DE b O O O [VOD H HOBS &S
SHooonds SO 0os @E.”

This suggests a many-to-many relationship between "Player" and "Game" entities, where players can
engage in multiple games, and each game must have at least one player involved, indicating it has a
total participation.

e®w "Player" @& "Game" emdd oo )-8 0SSO ewide OB, O8E BHRDESO
880 DB e 50 8o axd oo, O HVODOR OO dHers O HWewn 6 HBVSR
8® @y gm0, d0 Qb HHIRBORE &5 O cosind® WOR.

Now, let’s draw an Entity-Relationship (ER) diagram using only relevant words in the given description.
e, @) € i SSmoed ge)E DO® LRI MSm OB MLI-6BRSND) Ot 0B GEE).

Player belongs to 1 club

|2

é
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(i1) Extend the ER diagram in above (i) to include number of hours played by each player for each game.
0 O Pawme DS O O HANO O™ Ee W WIS GRES 500 oem 9o (1) & geo
@e ER 00os Ebe 0.

Here, we need to record the number of hours each player has played for each game. However, adding it
directly to the "Player" or "Game" entity would not be ideal, because it doesn’t belong to one entity but
depends on both.

CRBE, 68 8 & HAWW O O PO cH) HA) DE S OIS DOM) DE QND. CWEE CON,
®w "Player" eemj "Game" eponddnd copse dny S53@ @en eed, dsc v OB HmLIOWMO
GO eMO® HYW e B O) ©OB.

Therefore, we can identify it as a descriptive attribute of Player-Game relationship.
OO, g0 Ow Player-Game 68s50mded S8n05Rn CoRIBERINGES 6RO HDEMOD HIH®.

Player = 1 club
n

g

(ii1) Player may have sponsor who has unique title. A sponsor can give sponsorship only for one player.
Extend further the ER diagram in part (ii) above to include the sponsor’s details.
goos 0 (unique title) &8 axO®DOR (sponsor) BRDGRD BI6 ®W. GADODHNO O
DOV LIS FADDVBOR £IOD ad .
9om (ii) & ER odo®, gamen 86800 giues 500 oem oDeods Ebe woss.

Here, it describes "Sponsor" entity with a one-to-one relationship between "Player" and "Sponsor". This
relationship reflects that sponsor can be associated with one player and each player may have one sponsor.
e®8E, &w "Player" e "Sponsor’ gmo Sm-Sn oBsinns i "Sponsor’ embde dE8H0 Ok.

c0R HRACMDKRS SEDR OFex GHDBDenH O DDWern 6O HBANN WE HID GO &®
HOWeRNOR & gHOIOmensy BO0 o OR.

Ciniias Gurname)

Nic Y (Name
@ ] ‘ 1
Sponsor n T Player - <belongs to club
n
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(b) The “Winner’ table given below contains the details of the players who won different matches and
medals. There is a fixed amount of prize money given to each medal type. A Gold medal has
Rs.20,000/=, a Silver medal has Rs. 10,000/= and a Bronze medal has Rs. 5,000/=. Consider the
primary key of the Winner table as NIC and MatchID.

B0 SuEHIG DO® @ TR (games) o® oS (medals) B8gde SO oom ‘Winner’
DQEDH GraEes 8. O 8 oeww® (medals) Ob®r oeHm HEdD HN® YeEDS ao. O (gold)
eedoes o ©6.20,000/- & ¢ 3€ (silver) cewdow®s oesm ©:.10,000/- & ¢ ei™® (bronze)
cesoRn oesm ©t.5,000/- & ¢ Eed. Winner 89ed8 @08n ond NIC @& MatchlD eee

ORDS.
Winner Table
NIC MatchID MedalType Prize
951477751V BD-2 Silver 10000
985467923V BD-2 Gold 20000
995874159V BD-1 Gold 20000
997656614V BD-3 Silver 10000
951477751V BD-1 Bronze 5000

(1) Write an SQL statement to display the number of players who won “Gold” medals.
O Lend Em® @ DDDKS ©@n® gebormn H3® sem SQL cmmns @0 cmosie.

To display the number of players who won “Gold” medals, we have to use a SELECT query with COUNT.
“Gold” eesn® &y DHODRS @0 es0R0, g0 COUNT o&m SELECT Soges endon 5300
Bee8.

Answer #1:

SELECT COUNT(DISTINCT NIC)
FROM Winner
WHERE MedalType = 'Gold';

This query counts the distinct NICs of players who have won a medal with MedalType = 'Gold'.
DISTINCT is used to avoid counting the same player multiple times if they have won multiple gold
medals.

c®® 8@a® MedalType = 'Gold' 6@&s cewds £ HRwrsied cOmE )5 aNeHdBos OIS
0@, DISTINCT andom 205e@ S0 PR OF ceond HBo0E EMemr® gloiad 5B DD
©®s HO® OrersdPo.

Answer #2:

SELECT COUNT(*)
FROM Winner
WHERE MedalType = 'Gold';

This is a valid answer but it is not fully correct. This query counts all rows where Medal Type is Gold. If
a player has won multiple gold medals (multiple entries with MedalType = 'Gold' for the same NIC),
each entry will be counted separately.

6@ DEYY BEHNOD O YD O» HBRLIERS® HOOE emed. e@® d@e® MedalType csle Gold
O BRER 6S8E IS WOR. PAwenny O cePnd® HHows Emerm Hed HS (O HB5
anem®on oem MedalType = 'Gold' @ 2580 giunes H38), O & Pedvn 0® 0N
@S DOy EIER.
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(i1) In which normal form does the above table exist? Justify your answer.

95D XD OHSes NO® LELOMEn® (normal form) ¢? Ped SEPO MO DOSS.

First Normal Form / eg® o@®medgne (1NF)
A table is assigned to as being in First Normal Form if a column does not hold multiple values regarding
a single record. Tables in First Normal Form can hold only single-valued attributes.

BHOWOD 05 DNOMOD HBVHNERS PHROD FOHS MDD N VDD SEH LPDVWON® R SOOY
QIed. BET SPHWOMEE §id OQ O DY) BB IS DS FONS 6D coReHn CIM.

Second Normal Form / ec®e g@owdgnm (2NF)
First, the table has to be in First Normal Form. Then, the table is checked for partial dependencies. If the
value of non-primary attribute can be defined using part of primary key then it is called partial dependency.

OE80, DD ol PDOMEE Bk UK. 95580, DXD ;G BONTv e ele) oY)
Qed. ©)08D MDD CORDSRD FO® )08 YD EMOND WM gbd £ ®id S
O® §1ED SOKRBHMODS 6RE MIESED.

Third Normal Form / nsioe g@mwdgne (3NF)
The table must be in the Second Normal Form. Then, the table is checked for transitive dependencies. It
is when the value of a non-primary attribute can be defined using another non-primary attribute.

01D ey LPWOMEE HI® NNK. PSEED, BB SOINTDD BEH XD &de) WOy EIe.
% 208N eOH CORDBINRD HO® CONT QOB eMO® CORIBRMDE MBS gbd £1wdn
o gosODR.

ONF | INF | 2NF | 3NF
Multivalued columns / @580 gwn 5Ot X X
Partial Dependency / epe&e eOmsiomm X
Transitive Dependency / eogsis ednsiom)

(ONF means an Unnormalized Database / ONF 09 o@oo0#hi 6o coo 68e)0S)

In INF, a table should have no repeating groups and should contain only atomic (indivisible) values. Here,
the given Winner table meets this requirement as each cell holds a single value, and there are no repeating
groups.

INF 8, 990 g200bn® DIWNHEE MBI @O GO CODIMD (6RERD DE MHID) GORS
R gl 8w wuw. cOHE, e & t® Winner 09d 00 HOGBEMO® 6OIRSES O O
eMOD 98 gOrE &5 S 65 LHOVLHN DS MDD ADS.

The table has a composite primary key (NIC, MatchID). There is no partial dependency (2NF) since a
non-key attribute (MedalType, Prize) depends on the entire composite key.

OQed eum @08 wnow g (NIC, MatchID). &8 & wpdi-eonde corssesn (MedalType,
Prize) &8gb#n oe@ide 0o @ Or) D6 DS &b sosiom (2NF) em@im.

However, it does not meet the requirements for 3NF because the Prize attribute is dependent on Medal Type
rather than the composite key (NIC, MatchID).
enes edns, O INF oe®) gdunzsm aaoesies o, ®sfc Prize copsiesnn sogidm xoud (NIC,
MatchlD) © ®& MedalType ®@» o) O8.

Therefore, Winner table is in Second Normal Form (2NF).
ORded, Winner 8o ecd» g@owmoged (2NF) 8.

~
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(ii1) Convert the above table to the next normal form. (It is not required to write the data in the tables
derived in next normal form.)
95D OQD JEe PHNOMND HODS®. (e RPINOEE & Dxsosie Do OYOE ey BID
qo0es ©d.)

To convert the table to Third Normal Form (3NF), we need to remove the transitive dependency of the
Prize on MedalType. This requires splitting the table into two tables:

Dx0 7D BRLWOMHO (3NF) eddbman 530, 8 MedalType ®® Prize & ©omsid ednsime)
908 BE QO®. 68 BE DXL DY WD GAERD OGS 6d:

Winner (NIC, MatchlD, MedalType)
Medal (MedalType, Prize)

In 3NF, there should be no transitive dependencies, meaning all non-key attributes must depend on the
primary key. By separating the Prize into a new table (Medal), the Winner table now has only attributes
dependent on its composite primary key (NIC, MatchID).

3NF &, 058 e0nsiom emBBo e, 8598 BrE® )08 emd® CoRTem 108D vrd
or) ©OBn Wy, Prize ® 8xOmd (Medal) 60 B3e®e5, Winner 8xed €18 giiess 88 oowede
208 wxod (NIC, MatchiD) @» oBgbgnensi® o) cobe copesn oRHN.

10.(a) The 3-stage procedure for handing over a letter for registered post to a post office is as follows:
BIsED miereEs Kieds RBWES oield MOEEHMD MOEES B8wdo 3 » FrPRr o5 £I15ecds
edE .

Determining Postage / oex@ @&y Bogne HS®

The customer hands over the letter to the Registration Counter. The letter is weighed and the postage for
the relevant weight is read from a table. The postage is written on the letter by the counter and it is given
to the customer.

e)0emiBmw) 888 RWInEd H3e® WYFVOWD 80 MO ey QIeR. BBerd O HOy E® DO
ge)E 0O HEH DENC @DISHD DRONS HHdy) EEdD. WHYFOOK VB oieNE OSHD CBerd
0058 D0 )3eniBmw) 60 MO ey EIER.

Issuing Stamps / @€ed Snsd S

The customer hands over the letter with the postage written on it to the Stamps Counter with the amount
of postage. Stamps for the postage and the letter are issued to the customer with any balance due by the
Stamps Counter.

e)0eei@me) 988 oneid @SN H0HS WO EE BB®, MEIE MESHD P® FEed HSOO®D
MO eey Eed. o DPSOOK BS el ®SHD o Yo o B0, DB gHld Yerss
§5e8 00 6 B0® ©)3emIBnr 60n B BOH) EIER.

Registering Letter / 880 @mogd 83®

The customer sticks the Stamps on the letter and hands it over to the Registration Counter. The Registration
Counter accepts the letter, sticks the ‘Registered Post’ label with a unique identification code to the letter,
keeps the letter and issues a receipt with sender and recipient information with the date and the amount
paid, to the customer.

e)deaiBme) 8% BBen® §€ed D) BRINES 5368 WHBOORD @0 6eHB. RW®ED H3e®
DHFO0RS BB MO 6B GHDS BRI OHD ‘CEISED oicie 6CARD® SRD) d® 8w
DO, COSMEE &) EASMEE eMONCT & THO &) WD EE YL € NS OBOSHS
e)0ea®mn) cOn HRS WOy EB.

Using standard symbols, draw the following:
08y ey @O DO,
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(i) Context Diagram / &sfebe ©0®e

The Context Diagram provides a high-level overview of the system, showing the interactions between the
system and external entities. In this case, the key external entity is the Customer, and the system is the Post

Office Registered Post System.

esebon O 000 GBS afRBn 0 B0 HMOD b asLER eesin® WOBs eeaded
9mg 93068 g dPeCEMNE 0Ok, @0 FOSIICOBE, D MBO HMLOB ©)dexiBnw) O

g0 cE5n oei@ MOOR BEISES meNE SERBH®D 8.

External Entity | Customer

NBO MO Sl GmIe)]
System Post Office Registered Post System
[STAlS T et MOOEED BWINED ool ©ERAB®

Letter details / @86 S&mOw

Required postage for the letter + amount of money
G8n oe® gdus Mg @Sy +Yed DG

Data Flows Stamp details for the letter + balance amount of money
oo @@ O BBw e ded ddad + ged 950 ee

The letter details + stamp details

BBed 88mon + 8w 8o

Receipt with Unique Identification Code for the letter
CBr oem aoon SNeHd eBme ofHn dBJem

Required postage for the letter / @8 & GO®3 DHSIE @IS

The context diagram can be drawn as follows.
osebon O 00Hs com &8 GIED aHn.

Letter details / @8ed 8800 —— M 5

Required postage for the letter
l CBn ac® gons MISIC ®EH

Required postage for the letter + amount of money

CBr oem gdrs MNeiE ®En +cd DD '

Customer
©)0eaIBm®)

<« Stamp details for the letter + balance amount of money
B80 o 8cd o + el 950 Yee

‘ The letter details + stamp details >
BBed FSmon + gfed SO

Receipt with Unique Identification Code for the letter ___
BBr oem goas SNend® o ofm S80eD

Letter
Registration
system
0B RwIeES
HSed
[STAe!

~
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(ii) Level 1 Data Flow Diagram / og® ®390e® etio @i@® ©dme (DFD)

The Level 1 DFD expands the system into its subprocesses, showing how data moves within the system.
Based on the provided process, there are three main subprocesses.

1 ®30e® (DFD) &8 o€fn 98 co H0OR 0 8OC OB, Cdfn e oo deow O
PMMOR OB, e e HWXORD P» SeHTO, SN® COHXIOR DM L.

e Determine Postage / oxex@ oy dosmo 53@

Input / epe)ecs: Letter from the Customer / edeaiGmmed @8

Output/ @Be)ewm: Letter with postage amount (to Customer) / oen@ @y o8 B8w(©)3esni@mwmo)
o Issue Stamps / @€eo Snd 835

Input: Letter with postage amount and payment

EINW: NG DEND ©H KOS o&m RB®

Output: Stamps and balance (to Customer)
ede)mn: §ed oo eBer (3exiBnn) 6®m)

e Register Letter / 388n Bwogd B3
Input / epeyenco: Letter with stamps (from Customer) / @660 08 @8w ()demiGmwmens)

Output / @Be)mw: Registered Letter, Receipt (to Customer) / @€ @8w, S8dem ()3esi@me)
eOm)

— Letterdetails — 5 | 1.0 | Registration counter
86l d8mow

Determine postage

t . g @y Hogw 53
4 A Required postage for the letter ¢ 2
CBw oe® gous DIIC @ISy

. ! *
Welglit/ RO postage / o @Sa
1
Required postage for the letter + amount of money Dl S VA
Required postage for the letter 1 amount of money NOE DS ODO

2.0 | stamps counter

v

issue stamps
| Stamp details for the letter + balance amount of money __ @O Snsd B
88w oe® §ed 88O + ged 950 Yee

é%e@igt%%‘géagsjégg’ %%%g —— | 3.0 | Registration counter

. ] ) ) ) Register letter
| Receipt with Unique Identification Code for the letter __ BwEd B8O
CBr oem goon SNeH® emn 6oBHn O8Jem

———————————— [ S

’ Registration details /@w)©€e8 O8O
v

D2 Registration register
BweEd 88 ebBSmOwm

~——— -

Note : Part of the diagram noted by dotted line is additional.
55 LD BS BOHS DO B O BOHES MmOt gHeb 68.

~
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(b) Your school plans to use an online system to provide extended learner Support to A/L and O/L students

during school holidays, weekends and other times that the School is not open. It is decided to use a Suitable
Commercial-Off-The-Shelf (COTS) software System for this need. Your team has been requested to help
with this project.
Red ©I0E, HOE MEed &, 08 aSde & 0m ©IRE SDaNd eMSDH® MEDR € ot cog 6®
ORHDS e BHHS 6eHm BeODD 9erud oMK EA) ERD VYD oAbk ®Bm H3®O
OIRE® DOB. PR FOEBEMD OE® &L DS esd 88 (Commercial Off The Shelf) COTS ®aggme®
ererdsns @8y HOPD HOW® ewed. PR OXEIB NEH CEMO DOM» ERE B WHNDLEDSS
9CRRS MO GLo.

(i) Some of your project team members argue that since COTS software are to be used there is no need of
requirement analysis. List three most significant reasons to explain why you must complete requirement
analysis even in this project. Note: Your answer must be specific to project with COTS software use.
Generic answers wo’nt be accepted.

COTS ®acemermns adn emeds dds Gdusm due@®gnne (requirement analysis) 8¢ H3® gOws
MO O RV OB WIS NS DVBWHS SRS DD WOH EAD. 6P OX=aHed
€ 99¢ gduxsm dGeCeEnn e HO® Vs dsfes iReld ©imiE@ D0 LMNR LRy O

ey NN EIBSH ®® DOS®. 6o Red BEHO COTS Ve rns ®:8m & OxEadwd
JesiBm B wuy ©. ®Hw O em)g (generic) SEQOT MO®Y) eMELED.

Here are three specific reasons why requirement analysis is essential even when using COTS software for
this project.

c®® Oxeatn e COTS dacmenn @)8m DO 80 D) gdusm SueCesnn GOSOGs O
Sesdm &y NHD CHD BEHS 6O.

e Ensure Alignment with Educational Goals / gd®)e8n @t o8 eogwiddd ondnd B3
Requirement analysis ensures that the selected COTS software can meet the specific needs of A/L and
O/L students, such as providing subject-specific resources, scheduling features for holidays and
weekends, and tracking student progress. Without a clear understanding of these requirements, the
software might lack critical functionalities necessary for supporting the school's educational goals.
gOusm S@eCemn 868 emiOIws COTS Pacmemnd Sen-Serdn odes cared®®, 5 o®
05 a5 0e® SedEr® MEeons 500 o GHes cuwdn HiSemmn HOP s cos o
0 o)jeog Based Seudm OGS HHOIRD & D cHdn DMOR. PR gOvzm BEAE
etetER FOeNDS emMBHO, OINeC GOSN PRI OEM) HMIKO O° BEM FOMS HOMSDW
B3SO Pacmeend B0 HIB®.

¢ Evaluate Compatibility with Existing Systems / ©208» o8 o @icd® grod®

The school may already have systems in place (e.g., student information systems or learning
management platforms). Requirement analysis helps determine whether the COTS software is
compatible with these systems and if integration is feasible. This prevents technical challenges and
ensures a seamless user experience for both students and teachers.

O)BERD £I1D0V A5 DR Sw ®iBn (€e): Bes emOndt S5 &) PEHXHd DEOMMWON
e8Ewm). gouzsm d@eCeme COTS Pacwrrn 620 =R 6P GEaNEE OS® 0o SMRAER
530 we e wSlm HoMw HPVO cemd 8. P MmBedn gBewin Do oo BRSO
0 QOIS0 MNOBS MO =iHED §B5eIHPN oode DOR.

e Identify and Mitigate Customization Needs / g80t8m0%n gOnsm) &¢Hm @0 om O H3®

COTS software often needs minor customization to suit the specific context of its use. Requirement
analysis identifies these customization areas (e.g., local language support, grading systems specific to
A/L and O/L, or holiday schedules). This ensures that the software can effectively serve the intended
purpose without unnecessary features or gaps.
COTS ®agmomnd odem) 80 68 mdued Sy oSehbond wigess o0 &d
FHOIBDORE GOGs 68. OGS SHeCEMD 600 §HOITNOL Weey HEem ®F (68)., 6B
D®) MO, COS OE 6N M)/eag OHE® Jerdn v H3e® SRS, e®) 5O MEREODSS).
cOR® ®ILW®HD GHOGS SeB®r® 6& SHNLSORS eMOD geSHBm goOYMD drE)D eEs
68N BE O VD oD MOG.
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There are additional answers in answer script
8800t oped gPmO 88ndr GO

To define the useful feature set for the COTS system to be selected
eoiO®® @® COTS c€fn SOEs) QRIS @EN®/RIeE wI0E®res 5HLOdmn H3®O

There can be a gap between the business processes used by the existing practices and those supported
by the COTS software system. It is essential to understand this gap through a requirement analysis
phase. For each such gap, organizations have to decide whether to.

10 056 @Bnns o COTS Pacmre® €S0 dBS oonw o OxEIdn HWORS &m0
SODORE HI® ®W. FOGSD) OGeCRH GERON ®HO®) ¥R SOMOK O WO OB
o503 60. O8I O O SOD0r HEH), BN DOD BVE QNE, O®» BOMW® BVE QNQ®.

ignore it (remove the requirement and just use the tool as it is),
00 eMRERD 00 (GOEEMOD O DO ePDER ®mDm HI),

change how they do something outside the solution (i.e., modify the business process) or
RS Boeed®s OMBO I WO HIMO®K NS WOSH (O5S, OO HWOR® 0N WOS®)

build something to bridge the gap (extend the solution).
SO0 80800 KR eMANWSD (Boe® Er HO®).

If the COTS software system is to be extended, it is required to specify completely the requirements
for those new capabilities.

COTS ®acmmo@ e€Bo Ebe HO00 grs »H%, O 9D HNHROS HEM GOLSD) HPeLIERs®
oens 56 gdxms 8.

If the current practices are changed according to the selected COTS, requirement analysis helps to
understand the required changes, training needs, resource requirements etc.

eoiO®s COTS 59 dLmPD® MRS ONE WOSES NV, FOOVSD) OGECEIE GOOS
cOnSDS, ang) gdvnm), OB OGS MED eFO® WiHPD cemd 8.

To compare and benchmark a set of identified COTS to select most fitting COTS product for the need.
gOOHzMON0 DB® @reee®m COTS H&eiemnn emiOmd® oesm seam®s COTS wdoenss
ooasemn 500 om SHm® oen® H3.

~
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(i1) Following are part of the requirements identified for the above project. Identify and
write down the labels (A-G) of all the functional requirement statements within the list.
cOR OXBIBDN HEH) DHEDHY QLY FOOIMORS MO CHD £15e8. AIRSND BE aid Bog®
MOBERER gOonm (functional requirement) £ieeds Sme semems Oed 6BR@ (A-G) 8™
£ OS.

(A) Teaching material and learning content upload to th system shall only be allowed to the teachers assigned
to that particular learning session.
9uISOed £O5 66 9eXHS GSHLGD, BEABWO cHVD D3GR Bee §6)E PeOH® GIBND XD
DO® EE QOISO RIS FOWM® EIGR.

(B) The system shall be available for user access at least 99.9% of the time.
o€Bn OHen Eedrn HeMm 5l MEens iR HOBS 99.9% o ©Odn Wy .

(C) The access history for each student’s learning activity participation or content use within a course must be
maintained as a report to be accessed by the subject teacher.
Bermo QOPOrIY edr B o D& o0t O & Gesw 0 O JTrns DHE 9e’Hd
HPORWO oom)® 88 ®) gSobomn SH®K, OLMMOD D MY Br @Y .

(D) The system should be easy to work with after 1 hour of training.
Sl MEND SHMOBS or SEADHD OV SHEEDS DORY DE O O Y .

(E) At the end of each learning session, the Students must be provided with an option to ask questions from
the teacher.
6@ 9erud 6iBnE GomINed & ® QOIDOWIEMS Ouis DB tem BRSO GdeadD @) £ WH®.

(F) The system should respond to any user request within 2000m:s.
Fez® =OBHED ERAMO 2000ms o ©dHn B0 £idn u ®.

(G) The system should be able to serve a minimum of 200 concurrent users at a given time.
eey @ GO € oLtk gd® Drwens RGP ©dGEm®S (concurrent users) 200 DO ©630)
oo @ ®.

Answer:

Functional requirements are those that describe specific behaviors or functions of the system, such as
actions it must perform or features it must provide.

Hmd gomzm By 00 BE O J0 s cedn gu JedEr® i3 efaded 5w ®RdS
e HmOond® 880 woe &0 8.

e (A) Teaching material and learning content upload to the system shall only be allowed to the teachers
assigned to that particular learning session.
9®Wisded 03 0 9evEd GSDLGD, BEAHRO v 53O BeH HOE 90XEd GIBND XD
DO @ QOIDOIN0 BRI GFOWM® RICD.

e (C) The access history for each student’s learning activity participation or content use within a course

must be maintained as a report to be accessed by the subject teacher.
Sermd QOPORD EeBn B o d& ©0E & & Bozw o o8 Jernws 9E 96ved
HORWO cem® 99 &) g5obome SN0, OVMOS s NBY B @Y .

e (E) At the end of each learning session, the students must be provided with an option to ask questions

from the teacher.
6@ 9emy)® aiBnE gOo®ed € ® QOIDOKIENS LG DB oem BRSO O8I E) E® KD
@.

(B), (D), (F), (G) arc non-functional requirements as they deal with system performance, availability,
usability, or capacity rather than specific functions.

(B), (D), (F), (G) ©» Bec@n MOunsio &) oER5 Do 0H®, 05 RO, CoeiBmMD 6®)
WOME 60 DORH WO B ) HMS eOe g OB 8.
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(ii1) What is the most appropriate testing Strategy for your team to evaluate the selected COTS Software system

for the identified requirements?
DEDOS®) EE, HFOGBM) HEM) 6O @S @ COTS ®acwme® SERAHRE HrORRD Red WSNERD
oS ® wigens odue He® cHLED DO® (testing strategy) @ie?

The most appropriate testing strategy for evaluating the selected COTS software system is Black Box
Testing. This approach focuses on testing the system’s functionality without any knowledge of its internal
code or structure. Since COTS software is pre-built and its source code is not typically accessible, Black
Box Testing is ideal for verifying whether the software meets the identified functional and non-functional
requirements. Test cases are designed based on the input, output, and expected behaviors outlined in the
requirements.

el COTS Ragmo® ©EAB® ol oe® O cBn ode®n cow NDOG dses ME
Oogje) SOBRPO 0. 0P Lednn 58 gHEINO MG cm Dxme BERE BB £INODS 6MOD
o€dbed Hwmlson olue S50 ewedd gom® 6w OB COTS ®acmevn &bdewnss
WMD) &5 VS 0 O6 YR TN VNSRS B’ S0 e VS, PaLBDD HEMDS
Hmd o §md emds gornm) HE0IESese Ks® coenn HOO Ke®) ME Doejw) e0i5@d
O Qem ©0. GOLZD) NE o) &8 Mmem®, GBe)n o gedunen ®dd Om ©ex»8D
odegn gdsd) How O gIo.

~




