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Instructions:
% Answer all the questions.
% Write your Index Number in the space provided in the answer sheet.
% Instructions are also given on the back of the answer sheet. Follow those carefully.
% In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), 4, ®
Mkmwmwmmm”wnmmmﬁemrmam
a cross (x) in accordance with the instructions given on the back of the answer sheet.
Use of calculators is mot allowed. __ ‘
1. cmmmmmnmmmm,mmmmmmm,mmy.
A - 231,
B - 347,
C -El,
Which of the above isfare equivalent to 11100111, in binary notation?
(1) A only (2) B only (3) Aand Conly (4) B and C only (5) Al A,Band C

2. What is the decimal equivalent to the binary 110101.11,?
(1) 5300, @) 5350, (3 5375, 4) 5425, (5) 5475,

3. Which of the following describes the term ‘telecommuting’?
(1) ability of an employee to perform duties conveniently from different geographical locations using
modem technology
(2) having online meetings with people at different geographic locations
(3) using ICT for community services
(4) using web-based applications to retrieve information
(5) performing financial transactions online
4. Consider the following statements.
A - WordsizeisthenumberofbitsprocessedbytheCHJofacomputerinasingleacﬁon(insmme).
B - Data bus width and register width are directly related to word size of a computer.
C - Word size of modern general purpose computers is either 32 or 64 bits.
Which of the above statements is/are correct?
(1) A only (2) B only, (3) C ouly
(4) B and C only (5) Al A,Band C

§. Consider the following statements.

A - In public key encryption systems each pair of communicating entities share a single key for
encryption and decryption.

B - Phishing is a type of social engineering attack often used to steal user data such as user
name and password.

C - Port scanning is a method which can be used by attackers to identify open ports or services
on a network host.

D - Digital signatures can be used for email message authentication.

Which of the above statements are correct?

(1) B and C only (2) A, B and C only (3) A, C and D only

(4) B, C and D only (5) ALA,B,Cand D

%
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6. Consider the following statements.
A - DHCP server in an IP network dynamically allocates IP addresses to network devices.
B - DNS server translates domain names to IP addresses.

C - FTP server caches the recently accessed web pages.

Which of the above statements is/are correct?

(1) A only (2) B only (3) A and B only
(4) B and C only (5) AlA,Band C

7. Consider the following statements.

A - ’l‘CPlsaoonnecnononentedandarehableprotoeol
B - UDP is a connectionless and an unreliable protocol.
C - TCP and UDP are transport layer protocols.

Which of the above statements is/are correct?

(1) A only (2) B only (3) A and B only
(4) B and C only (5) Al A,Band C ’
8. In the OS! reference model, the network layer is responsible for ................ccvvenven. communication.
Which of the following is suitable to fill the blank in the above statement?
(1) node to node (2) source to destination (3) hop to hop
(4) switch to router (5) process to process

9. WhlchofﬂlefollowmgMmuesthenumberofhostbxtsandmenumberofmaddtmmmspecnvely

in a class C network?

(1) 8 and 256 (2) 8 and 65536 (3) 16 and 256
(4) 16 and 65536 (5) 24 and 256

10. To which of the following network classes does the IP address 192.248.254.1 belong?

MA ) B 3 C @ D ®) E

11. In the OSI reference model, a protocol data unit of the network layer is referred to as a ..................

Which of the following terms is suitable to fill the blank in the above statement?
(1) frame (2) segment (3) window (4) message (5) packet

12. Which of the following correctly lists the given computer storage components in the descending
order of access speed?

(1) cache memory > main memory > magnetic disk > register

(2) magnetic disk > main memory > cache memory > register

(3) magnetic disk > main memory > register > cache memory

(4) register > cache memory > main memory > magnetic disk

(5) register > main memory > magnetic disk > cache memory

13. Consider the following computer memory types.

A - CMOS memory

B - cache memory

C - flash memory

D - hard disk

E - RAM

F - registers

Which of the above are volatile memory types"

(1) A, C and D only (2) A, D and E only (3) A, E and F only

(4) B, E and F only (5) C,E and F only




ll.Consi:hrﬂlefollowingmtememsregaxdingHM.
A - HTML frames are used to divide a browser window into multiple sections.
B-mmsamibtmafmmgdeﬁnesmenmnbaofvexﬁcal&amwmmmPage.
C - <frameset cols=“100, 500, 100”> creates vertical frames with the specified number of

Which of the above statement/s is/are correct? ’
(1) A only (2) B only (3) A and B only
4 B and C only (5) Al A,Band C

15. Consider the following HTML code with labels @ — @ and the expected output.

HTML code Expected output

. , Coffee
<head> <title>Coffee Shop</title> </head> black hot drink
<body> Milk

white cold drink

What is the correct order of tags for replacing the labels €@, @ and @ ?

(1) dt,dl,dd (2) di,dt,dd (3) dd, dt,dl
4) d,dd, dl (5) di,dd,dt
16. Cousider the following HTML code for creating a table.
<htmi>
<head><style> table, th, td {border: Ipx solid black} </style>
</head><body>
<table>

<tr><th> Name: </th> <td> Kamal </id> </tr>
<tr><th rowspan="2"> Telephone: </th> <td> 55577854</td> </tr>
<tr><sd> 55577855 </td> </tr>

Namta: Telephone: Nome: Kaxnal
X $5571854 35577854
55571855 . 55577855

3 C)

17. Which of the following is the correct HTML statement for inserting an image?
(1) <mg href="image.gif” alt=“MyImage”>
(2) <img alt=“MylImage">image.gif</img>
(3) <img src="image.gif”" alt="MyImage™>
(4) <mage src="image gif" href="MyImage™>
(5) <img href="image.gif* src=“Mylmage™>




lS.Considcrthespacevoyageforlandingahumanbeingonﬁlesurfaceofthemomforﬁleﬁm
time in 1969. The entire event was broadcast on the radio in Sri Lanka by several commentators
based in Sri Lanka and the USA.

Which of the following events relates to the highest value of information?

(1) counting down for the launching of the rocket that carried the space shuttle

(2) the moment the space shuttle escaped from the gravitational field of the earth

(3) the moment the space shuttle entered the moon’s gravitational field

(4) the moment the astronaut Neil Armstrong placed his first step on the surface of the moon
(S)ﬂxenmmenttheastmnautslandedontheseaintheirnemmvoyagetoearﬂl

19. Consider the following statements related to the development of computers over time.
A - Both processing speed and power consumption of computers have increased.
B -Processingspeedofacomputerhasincmasedwhilephysicalsizeofacomputerhasdecreased.
C - Both power consumption and the physical size of a computer have reduced.
Which of the above statements is/are correct?
(1) A only (2) B only (3) A and B only
(4) B and C only (5) AllA,Band C

20. Consider the following statements. ,
A - Providing the personal information of customers stored in a computer by a vehicle servicing
centre to an insurance agent is, an issue related to the privacy of customers.
B - Providing a copy of a single user licensed software to another party is a piracy issue related
to the copyright owner of the software.
C - Unauthorized access to another person’s computer is both illegal and unethical.
Which of the above statements is/are valid?
(1) A only (2) B only (3) A and B only
(4) B and C only (5) AlA,Band C

21. Consider the following Boolean expression.

following is/are equivalent to the above expression?

(1) Lonly 2 only (3) I only (4) TandTonly (5) Mand Il only

22. Consider the following logic circuit.

A
B
Which of the following circuit/s is/are equivalent to the above circuit?

T D T D R

1 m

o

(1) I only (2) O only (3) HI only (4) 1 and II only (5) All L, II and III




result «— result + n

v

le—i+ 1

[y

23. Which of the following is/are correct regarding the algorithm expressed by the above flowchart?
A - It takes 10 inputs.
B - It computes the sum of the even numbers in the input.
C - To take 100 inputs, only modifying “is i < 107 will be sufficient.

(1) A only (2) B only (3) C only (4) A and B only (5) A and C only

24. If the following were fed as inputs to the above algorithm, what will be the output?
2,8,93,4,10,6,5,13,19, 12, 7

110 2) 30 3) 42 4) 49 (5) 56

25. For any given input, outputs of which of the following Python programs will be the same as the
output produced by the algorithm in the above flowchart?

I- i=1 O result=0 - result=0
result =0 Jor iin range(10): i=1
while (i <= 10): n = int(input()) while True:
n = int(input()) if (not(n % 2 == 0)):  n=in(inpux())
if(n% 2 !=0): result = result + n if (not(n % 2 == 0)):
result +=n print result result = result +n
i=i+l i=i+1
print result if(i>10):
break
print result

(1) I only (2) O only (3) IO only (4) T and II only (5) ALL I and I




26. Consider the following statements regarding databases.
A - Candidate key is a column, or a set of columns that can uniquely identify a row in a table.
B - Alternate key is any candidate key that has not been selected as the primary key.
C - Primary key can have a NULL value.
Which of the above statements is/are correct?

(1) A only (2) B only (3) A and B only
(4) A and C only (5) AlA,Band C

27. Consider the following statements relevant to external entities of Data Flow Diagrams.
A - An external entity can be a person, system or organization that has predefined behaviour.
B - An external entity can be a source of input data for a process or/and a destination of the

output of a process.
C - External entities are always data stores.

Which of the above statement(s) is/are correct?

(1) A only (2) B only (3) A and B only
(4) B and C only (5) AlA,Band C

28. Consider the following relational schema in a database.
Subject (SubjectlD, TermID, SubjectDescription)

Here the SubjectID, TermiD, and SubjectDescription are

Which of the following are most suitable to fill the blanks, respectively?
(1) attributes, a relation (2) relations, an attribute

(3) tuples (records), a relation (4) tuples, an attribute

(5) relations, a tuple

29. Consider the following tasks.
A - identifying the problems in the existing system
B - suggesting alternative solutions
C - prioritizing of the information system’s requirements
Which of the above tasks is/are carried out during the preliminary investigations of systems
development life cycle?
(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) AlA,Band C

30. Which of the following feasibility types is generally mot carried out during the development of a
system to be used only in-house?
(1) economic feasibility (2) market feasibility (3) operational feasibility
(4) organizational feasibility (5) technical feasibility

31. Consider the following statements related to e-business.
A - Brick-and-click is a business model by which a company integrates both offline and online
presence of the business.

B - Pure-brick is a business model in which a company has only a physical presence.

C - Pure-click business has the presence only on the Internet.

Which of the above statements is/are correct regarding e-business models?

(1) A only (2) B only (3) C only

(4 A and C only (5) AlA,Band C

32, A smart home application that automates the controlling of lighting, temperature, entertainment systems,
and appliances is an example for
(1) evolutionary computing. (2) multi-agent systems,
(3) nature inspired computing. (4) software agents.
(5) ubiquitous computing.




33. Consider the following statements regarding artificial intelligence.

A - Artificial intelligence systems can be used in email spam filters.

B - Artificial intelligence systems are capable of analyzing uncertain information.

C - An artificial intelligence system is a system for capturing, storing, processing, and displaying

data related to positions on earth's surface.

Which of the above is/are correct?

(1) A only (2) A and B only (3) A and C only

(4) B and C only (5) AlA,Band C

34. Consider the following statements regarding programming languages and program translation.
A - A compiler translates a program one statement at a time.
B - An assembler converts a program in an assembly language into machine code.
C - An interpreter scans the entire program and translates it as a whole into machine code.
Which of the above statements is/are comect?
(1) A only (2) B only (3) C only
(4) A and C only (5) B and C only

35. What is the value of the following Python expression?
(5**2) // 3 A 4

®ms3 @2 5 37 4) 12 (5) 4096

36. Consider the following statements.
A - Disk defragmentation makes files that are fragmented in a disk, contiguous.
B - Swapping is a memory management technique where the main memory contents which were
not recently used are copied to disk to make the memory available for other processes.
C - A File Allocation Table (FAT) is a table that an operating system maintains whick provides
a map of the clusters that a file has been stored in.
Which of the above is/are correct?
(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) AlA,Band C

37. Through which of the following, will a device controller that controls a device deal with the
operating system?
(1) application software (2) assembler (3) compiler
(4) device driver (5) utility software

38. Consider the following statements relevant to the trends in modern information technology.
A - In traditional computing, data is encoded into binary digits while in quantum computing data
is represented in quantum bits or qubits.
B - A wearable device capable of activity tracking that measures data such as the number of
steps walked and heart rate is an example for a sensor network.
C - A collection of nodes capable of environmental sensing, local computation, and communication
with its peers or with other higher performance nodes is called a Geographic Information

System.
Which of the above statements is/are correct?
(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) AlA,Band C

(7)




39. Consider the following statements regarding databases.
A - For each attribute of a relation, there is a set of permitted values, called the domain of that
attribute.
B - The tuples (records) of the relations are always in sorted order.
C - Database schema shows the organization of data as a blueprint of how the database is

constructed.
Which of the above statements is/are correct?
(1) A only , (2) A and B only (3) A and C only
(4) B and C only (5) AlA,Band C

® Consider the following relational schema consisting of text fields in answering questions 40 and 41.

Students (admission_number, surname_with_initials, house_number, street_name, village, postal_town,
postal_code)
Assume that for a given postal_town only one postal_code exists.
40. Consider the following statements.
A - Students relation is not normalised.
B - Students is a relation in First Normal Form (INF) only.
C - In normalization terms, Students is a relation in Second Normal Form (2NF) and hence also

in INF.
Which of the above statements is/are correct?
(1) A only (2) B only (3) A and C only
(4) B and C only (5) AA,B and C

41. Which of the following is displayed as output if the query:
Select * from Students where postal_code =‘10120" and house_number ='30A’:
is executed?

(1) postal_code of all records

(2) postal_code and house_number of records having postal_code as ‘10120’ and house_number as
&30 A’ »

(3) postal_code and house_number of all records

(4) all fields of records having postal_code as ‘10120’ and house_number as ‘30A’

(5) all fields of all records

42. Consider the following statements relating to Entity Relationship (ER) modelling.
A - Cardinality specifies how many instances of an entity relates to one instance of another entity.
B - An entity is a ‘thing’ or ‘object’ in the real world that can be identified separately (distinguishable)
from all other objects.
C - Cardinality specifies primary key attributes of an entity.
Which of the above is/are correct?

(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) AlA,Band C

43. Consider the following statements regarding functional and non-functional requirements of a sales
system.

I - Reads barcodes of items purchased and produces the invoice
Il - Accepts user’s request and responds in less than 1 second
IO - Processes a minimum of 1,000 transactions per second
Which of the following is the correct classification of requirements?
(1) I, I and IIT all functional
(2) I - functional, II 'and IIT - non-functional
(3) I - functional, I and III - non-functional
(4) I and I ~ functional, I ~ non-functional
(5) 1, II and T ail non-functional

(8)




44. Consider the following software development lifecycle models.
A - spiral
B - waterfall
C - Rapid Application Development (RAD)
thhofﬂwabovemquimsde&ﬁngaﬁﬁnﬂiﬁngmquhmﬁhﬂwwﬂyphwof&eﬁfwyck?

(1) A only (2) B only (3) A and B only
(4) A and C only (5) B and C only

45. Consider the following statements regarding Structured and Object Oriented software development
methodologies.

A - Structured analysis and design represents systems as a hierarchy of functions.

B - Structured design is a system of interacting objects.

C - Object oriented methodology combines data and processes into individual entities.
Which of the above statements is/are correct?

(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) AllA,Band C
46.Whatisthcoutpmofﬂ’1efollowingl’ymoncodesegxmntifexecumdwithwasinput?
n = intraw_input())
if (n < 40):
result = 1
if (n < 10):
result = 2
elif (n < 20):
result = 3
else:
result = 4
else:
result = §

print result

OF @ 2 G) 3 @ 4 o s

47. What is the output of the following Python code segment?
s=0
Jor i in range(10):
s=s+1

print s
mo 2) 10 3) 45 @) 55 (5) 100

48.Whatisﬂaemﬂputofthefollowing?yﬂmncodesegnmt7
aList = {2,3,11,13,5,7]
§s=0
for i in range(len(aList)):
if (aListli] > 10):

) continue
s = 5 + aListi]
print s ‘
2) 5 3) 16 @ 17 5 41



49. Consider the following Python code segment with a blank line. (The line numbers on the left are
shown for guidance only. They are not part of the code).

1 # Function definition starts

# Function definition ends

total = sum(10,20)

print total

The above code should consist of a programmer defined function named ‘sum’. Which of the
following should be entered in the blank on line 2, so that the function ‘sum’ is correctly defined?

(1) sum(argl, arg2): (2) def sum(argl, arg2):

(3) function sum(argl, arg2): (4) def sum(argl, arg2, s):
(5) def sum( ):

50. Congider the following statements.
A - BIOS is an example for application software.
B - A utility software is an example for firmware.
C - Spyware is an example for malware.
Which of the above is/are correct?

(1) A only (2) B only
(4) B and C only (5) AlA,Band C

2
3
4
5
6
7
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the questions that you give priority in amw_e_ri___ng

Part A — Structored Essay
Answer all four questions on this paper itself.

1. (a) (i) Stase two benefits of using Cascading Style Sheets (CSS).

Important Sites </u>

<li> <a href="wwwnielkl/index html"> National Institute of Education </a></li>
<li> <a href="wwwdoenets Jk/exam/index.homl™> Department of Examinations </a></li>

</ul>
</body>
</html>
(ili) Write the output of the following HTML code segment when rendered by a web

<html>
<body>
<p>
<center> Department of Examinations <br> Pelawatta
<br> Battaramulla </center></p><hr>
</body>
</html> ,
(b) Consider the following HTML code segment:
<body>
<hl> Introduction to Web Technologies </hl>
<h3> HTML </h3>
<p> HTML is the standard markup language for creating web pages </p>
</body>

Write down the internal styles required to apply the styles mentioned in the following
table for the elements Al and p in the above code segment.

(1)



(c) Consider the HTML form given below rendered by a web browser:

This is a registration form used for registering
students. It is required to enter Student Name as | Student Registration
a text input, select Gender, select District and
then click Submit button. Complete the following | Stodent Name |
HTML code segment by filling the spaces to
display the form.

<html>
<body>
<h3>Student Registration </h3>

action="register php" method="post">

Student Name <iRPUL ..........cccorveeesTrnniririiesecneneees teeereeesransasessnes ="name">
</div>
<br>
<div>
Gender
CUMPUL <. vevveeirnnerneeTrneervncrseers soennsansearessans ="  errerancerrreanes ="male" checked> Male

KUPUL «..covvvrrnceiineeaiiiienniinnnns toeersnssseanennee ="GIYPE" veeererrrrinnines ="female" > Female




R (a)MatcheachcfdlengenM(l).-.(vm) mlaungtoe-cmnmcethhthcmostsmtable
term from the list below.
List = {brick-and-click, content provider, e-commerce, group purchasing, information broker,|"

online marketplace, pure-brick, pure-click, reverse auction, virtual community,
virtual storefront}
Phrases:
ﬁ)aﬂmdirdpmybnsim(oﬂsrhuinesses)msenﬂnirpmduasandsuﬁm
through the website and charge a percentage of the sale value as the fee
(ii) provides frequently updated material such as news, blogs, videos etc. online
(iii) allows sharing common interests and ideas over the Internet
(iv) consumer transactions are processed by the business operator’s web portal and then
delivered and fulfilled by the participating retailers or wholesalers
(v) has a physical shop as well as an online shop
(vi) is a business that collects publicly available data about consumers on the internet,
analyzes and summarises them and sells that information to other parties
(vii) d:esdlascamuemobtamhmmﬁumﬂwbuyerumngﬂ;emmandpnewmy
typically decrease as the sellers underbid each other

(vm)obum(hmmtsﬁnmvendmsmﬂxemtanetbasedontheodlecuvebuymgpowa
of members

Note: Write only the matching term against the phrase number.




3. (a) Consider the following Entity Relationship (ER) diagram:

E (om)
(R

(iii) The following relational tables are constructed using the ER diagram shown above. In
each of the tables, the field names are missing.




(v) Write an SQL statement to display the names of the dependants of staff member with
StaffID = ‘E001124°.

(b)(i)ldmﬁfyandexplaintheﬂmdamtalminthefollowingDataﬁowDiagmn(DFD).

1.0 | 20}

Compute I Process
net pay Net pay cheque Pay

— pay cheque

(u)andownwhahamchcfmcfollomngsmqnummgmﬂmgaftwmagemxs
cither True or False.

(1) A software agent can perform tasks in achieving a goal
» with minimum or no direct supervision.

(2) Software apphcauous can interact with agent without
direct supervision of a user.

(3) Auser may obtain answers to a problem directly from an agent.

(4 A multi-agent system is a network of problem-solving entities
called agents that work together to find answers to problems
that are beyond the individual abilities of each agent.

(5) In a multi-agent system, individual agents may compete or
co-operate to achieve the system goals.

4.(&)Consxderthefollowmg(hagmmwhlchshowshowtheabmactlayemofacmnpumr

. system are related.

PPy 3
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(b) Order four of the following statements in the correct sequence to describe the operations
that take place when a computer is switched on.
(Note: Two of the statements will not be needed.)
A - The BIOS copies Operating System (OS) files into memory and the OS starts
executing.
The BIOS looks to the CMOS chip to tell it where to find the OS.
The compiler is started.
The contents in memory is swapped to the hard disk.
The OS loads the device drivers that it needs to control the devices and gives
a login interface to the user.
F - Triggered by a series of clock ticks, the CPU executes the startup program's
instructions in the BIOS that involves the power on self-test.
The sequence of operations is: (fill in the boxes with relevant letters)

= = >

(c) The state transitions that could occur in a process running on a computer with a
multi-tasking operating system is shown in the following diagram:

Terminated

(i) Choose and write down the transition triggers indicated by the labels ®, ®, © and ®
from the list given.
List = {interrupt, Input/Output (/O) or event completion, IO or event wait, scheduler

dispatch}




(d) In a certain computer, the physical memory has a total capacity of 4GB, The size of a
memory frame is 4KB.

(i) Compute the total number of frames in the physical memory.

CesevbIIEPIIOIRICEIIIRERIIAIRIIIROTRIIITS tssescercenene essersrevascrsarsssvanar e 43sssarecenrTerernn tasssrecsuesanes
veesensrsss IR EIIEBRICEITICETIVYOILIOIEOOIODY eesssevsentrsesetrINERIIIFETIISIIEY ES B4 saP R IIIIRTCUREIIIORITRNIRIAON RS
MeessassesvessIsasuARSIIRITSETAIRGOSLLI T tOTOITEOIIETS sssesrrssrreeersIser It s FaescsseNtItsIIRNLERTIROPIVLEIES

(ii) The operating system maintains a data structure named the page table in respect of
each process running in the computer. For what purpose is it used? :

.............................................. S sEsNcIANEssesEREsTRNRAIREITIAEIITIRERE I IITATEICROITSIOIRRLSUNDaAREY
esesemssaansssessasccecrecnenosrosnen e srevsssncsasnave esessersertes R s et EASREIEPOIIIRRINIINR teevnn
ceececssrenansevacsvesraersens seresettens sevrancesce tavrsETESIAANE LI I IALNESIASALINCEIETATER SIS L L srcesrevees

(iii) With respect to the physical memory size, what is the benefit of using the technique
of virtual memory in the above computer?

........................... €80 a8 04808080 R T TSI tesatat sl R tAs e Ar VIO TITIRIIIITIINETIIITCINISIISIEERRNON
................................. R T L T A L R
............................... e s eR et R R e TRUT et IRt AT uessI et bt Pilears et aitOeaIRTI I T INIAGRRT RIS
cesssssens sssacesrrasessvanan avsessrseerusssrasserrascaINTATIIIAY erarssaxeens sersiees srssesersesaseen sassaen

* *

(17)
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Information & Communication Technology II

Part B

®* Answer any four questions only.
I.Supposealoglccnmmtnwdstobe1mplementedforad1gmlsystemﬂ1athasthreempmA B
and C and one output Z. Its behaviour is as follows:
~ If the input C=l, the output Z has the value of A.
If the input C=0, then output Z has the value of B.
(a) Obtain the truth table for the output Z.

(b) Write down either a sum of products (SOP) or a product of sums (POS) Boolean expression
for Z.

(c) Simplify the Boolean expression for Z obtained in (b) above.
(d) Using the simplified expression in (c) above, construct a logic circuit for the system using
either 2-input NAND gates only or 2-input NOR gates only.

2. Consider the following scenario.
The XYZ company has six departments, namely Production, Accounts, Sales, Administration,
Maintenance and Information Technology Services (IT). The following table shows the number of
computers available in each of the departments.

Department No. Department Number of Computers
D01 Production
D02 Accounts
DO3 Sales
D04 Administration
DOS Maintenance
D06 IT Services
Each department needs to have their own local area network. Network administrator has received

a class C IP address block 192.248.154.0/24. It is required to subnet the IP address block to
satisfy the requirements of each department and allocate IP addresses to them.

(a) (i) How many addresses are available in the IP address block?
(ii) What are the first and the last addresses of the IP address block?
(iii) How many host bits are required to create the required subnets?
(iv) After subnetting, write the relevant network address, subnet mask and allocated range of
IP addresses for each department.
Note: Use the following table format to present your answer.

Department No | Network Address Subnet Mask IP Address Range

(18)



(b) The XYZ Company links the five departments Production, Accounts, Sales, Administration and
Maintenance to the IT Services department and connects those departments to the Internet
through the IT Services department. The network has been completed by laying the cables and
installing six switches, a router and a firewall. All six departments are situated in six separate
buildings.

The administrator allows all subnets to access the Intemet through a proxy server. The proxy
server and the DNS server are located in the IT Services department.

Draw the labelled network diagram to show the logical arrangement of the computer network
of the XYZ company by identifying suitable devices and required cables for all the locations.

(c) After setting up the network any employee of any department was able to access the URL
http://wwwaielk through a web browser in a computer in his/her department. However, one
day an employee finds that he cannot access that website from a computer in his department.
Write three possible reasons for the above problem.

3. (a) A business sells handicraft items such as wooden masks, handmade souvenirs, and batik and
handloom cloths for tourists in a certain city of Sri Lanka. At present customers walk to the
shop and buy goods with cash. The owner plans to start selling his products online throu
his own web portal.

(i) State the type of e-business model the owner plans to start.
(ii) Assume that a certain tourist hotel situated nearby is willing to publicize the planned oniine
shop in their hotel web site.
(1)Whattypecfe-busimmoddcanbeemmshedinmeabovescmaﬁobetweenme
handicraft business and the hotel?
(2) Briefly explain one possible e-business revenue mode! each, for the hote! and the proposed
online shop of the handicraft business.
(i) State two methods that can be used by the planned e-business for processing online payments.
(iv) Briefly explain one e-marketing method that you would propose to aftract customers to the
planned e-business web portal.
(v) Explain how the user experience can be improved using intelligent agent technology in the
planned e-business web portal

(b) Consider the following figure which shows a simplified view of 2 multi-agent system.

Answer the following, question by studying the above figurc.

“A software agent may or may not have a user interface”.
Doyouagreewiﬂxthcabovesmement?Stateareasmreferringtotheaboveﬁgure.




4. (a) Assume an input which contains a sequence of positive numbers. The sequence has at most
100 numbers. If the input sequence has n numbers where n < 100, then the end of the

sequence is marked by making (n+1)® number -1.
For e.g., the following input sequence has 8 positive numbers, where the 9t input which is ~1
marks the end. :

23 12 54 76 89 22 4 65 -I

Draw a flowchart that represents an algorithm to output the largest number in a’ given sequence
of n positive numbers as described above.

(b) Consider the flowchart given below. The algorithm in the flowchart takes two inputs, the first
input L is a list of numbers, the second input K is a given number.

Start

Y

Input List L
Input K

¥
n = Length of L
i=0

3

(1) What would be the output if the first input L was 23, 45, 32, 11, 67, 39, 92, 51, 74, 89 and
the second input K was 38?

(i) Briefly explain the aim of this algorithm.
(iii) Develop a Python program to implement the algorithm in the flowchart.




(ER) diagram shown in Figure.

5. The following two tables CLASS and STUDENT are constructed by using the Entity Relationship

CLASS Table
ClassID ClassName ClassTeacher Stream Year
1111 12 -A A. B. Perera Physical Science 2017
1112 12-B N. Mohamed Bio Science 2017
1113 13 -A E. Selvadurai Arts 2017
1114 13-B L. De Silva Commerce 2018

Surname

DateOfBirth

8991 1112 E. Nazeer 1999.12.06
8993 1111 S. Sivalingam | 1999.02.06
8995 1112 W. Fernando 1999.11.11

De Silva

1999.08.06

foreign key(s)

(©) () Are the two tables STUDENT and CLASS, in second normal form (2NF)? Explain a

in the above example.

N -
cLass -2 ® | sTuDENT M@
"“‘“

(a) What is the cardinality of the relationship between the entities STUDENT and CLASS, denoted
by ® and (B) above? Note: Write down suitable labels for @and ®), respectively.
(b) Explain how a relationship is established between the two tables using primary key(s) and

DateOfBirth Q"f"ﬁx

reason for your answer referring to tables.
(ii) Briefly explain one key advantage of normalisation.

(d) Write an SQL. statement to insert the following record to the CLASS 1able:

| 1115

13- C |AB.Jinasena

|Technology | 2018

(21)




6. (a) The school admission process of a certain country is explained using the description and the
data fiow diagram given below.

The applicant sends the application to the respective school. The school sends an acknowledgement
to the applicant. The school then verifies the information in the application by checking the
following.
« Eligibility of applicant : by using the eligibility criteria taken from the data store
‘Eligibility Criteria’
» Registration in the electorate : by requesting the electoral list from the Election Authority
(Election Authority sends the Electoral list to the school)

* Residential status : by requesting the confirmation of residence from the Divisional
Secretariat (Divisional Secretariat sends the confirmation of
residence to the school)

After verification of information, the applicant is informed whether the application has been
accepted or rejected which is noted in the application and stored in the data store “Applications”.
The school obtains the valid applications from the data store “Applications” and schedules the
qualified applicants for interviews. Then it calls the applicants for interviews and sends the interview

schedule to the Education Authority. The interview schedule is stored in the data store “Interview
Schedule”,

®

Acknowiedged
Application
Y

1.1

p Applications
Acknowledgement T

| I
Qualified
Acceptance/ Rejection applicants
Status e
Application

12 ]

Process
verification of
applications

l @

Level 1 DFD

The Level 1 Data Flow Diagram for the above scenario with some data flows labelled as @ - ®
is given in figure. Identify and write down the relevant data flows against the labels @ -®.




®) @) Bneﬂy explain the key difference between functional and non-functional requirements as
used in the system development life cycle.

(ii) The following list includes some functional and non-functional requirements of a proposed
e-commmewebpmtalﬁmtplanstoscﬂpmduc!smaemlogue
A - Enable user to find products based on a variety of item characteristics
B ~ The system should work on any web browser
C - The system should be easy to use
D - Enable user to submit his/her comments on products and read other users’ comments
on items
E - Data in the system should be preserved even in the case of a system failure
F - Enable user to create and maintain a wish list of desired products
G - Enable user to browse through products on catalogue

H - The system should be available for use 24 hours a day, 7 days a week and 365
days an year

I - The system should authenticate users through usernames and passwords

J - The system should have versions customized for global users, e.g., French, Japanese,
German, etc.

Identify and write down the labels of the mon-functional requirements in @- @,

(23)
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Part A. P Mg g
R
Special Notes: I m

i. ../../.. indicatenlyoneoftheoptionsncludedreconsidereds oneanswer
i. Underlinedey.wordsrsynonyms armandatory in a givenanswer
ii. [.]{ indicatesnarkingguidelines
If anyamendmenise madeduring9th$epi%%er 201@eetinguchchanges
neeoto becorrectly writtenin thecagesprowdecdm pagesl 7-18and verified
D

W|ththe _Qaneych|eéxarg%|nerbvthelndlvufu%@exammer a @.

Bedw 30038 @ 293088De N Be 6 6
i. e RES B2eB3 6 ) dmces (352858 Dz} 8O D25 BERGHS 63es
21085 U DD eysted.
e  8850m 9% 9o e aiX-q eI BEsis @by (@Bl D
&5 06 968 MBOO gaseeed ciedB.
as a - N
20183 In@RE OB 8 AefDED BB o6:IDDEE BEEE DB 5 DO
6d%e o) cm)ag ﬁapea 8&5 ggzsg epzS) D2 23 352380 82

BoN@ B RN 282,963 HB3S 2618629/ 862292
D8129C0E A HPeMIsS PoBB @08 Bouend FO  ¥msies

2 I 2 D28 255

1. (a) (i) go®m & ofw |Cascading Style Sheets (CSS)] wbn 8508 gocids etnd menx

(1) ¢ eeereesernnanns X S

i. Easymajgtenanceand updatewebpages
ii. Stylesheetsguarantegonsistency throughoutvebsite

iii. re-styling of anydocumentwithoutmodifying the originaHTML
iv. Asingledocumentan bepreXentedn multipletyles byusingmultiplestyle
sheets (MultipleDeviceCompatibility)
v. MoreformKttingptions
vi. Presentdifferentstyles to differentusers/Easeof presentingifferent styles to
different viewers
vii. Pagesoad faster/lightweightode/Thesmallerthefilesthefasterthedownload.
Usingstylesheetscanhelpminimze file sizes/ CSSreducescodeduplication
viii. Search engineoptimizatiotenefits
ix. Cleanercode
X.

2SR 0 Bebes muess | g.e00.6, (¢.e0g) Buxon - 2018 | gbes senlds gines ne nd . 15



i cdR3Y Nedsl HNBKR BOGS 61 ¥OBENEH BB HBnd i)
. Qé M Qda m@ 8308 668
) B 3258 325506 Dn® eCDesnnm 2302 0o

2 D1 cs.

g@@_zﬂ @8 (o195 a@mo mo@&@oszi @G)a@ém g@a%cs e@S@ 56 6
_emﬂsa@sa@m 60y 8w OB} e 3 BOBS 3188 ¥R 296 ®)
.

vii. 80300 23z 98 528 BBe®28 D) Beniin

ix. 28 HEAE exnlm

[1 mark * 2 =2 marks
Total = 2 marks]

(ii) oo edn HIML edio 8600 008 gni~igdx 88z B¢ (SOm 0 eom
. §Bgme B ¢fOnim
<htmb>
<body>
<u> Important Sites </u>
<ul>

<li> <a href="www.nie lkl/index hteml*> National Instinae of Educgrion <la></li>

<li> <a hrefa*vwwwdoenets Jklexam/index html™> Depurmrant of Examinazions </a> </li>
</ul>

</body>
</htmt>

[0.5 marks for heading with underline text (Important Sites)
0.5 marks for bullet list with hyperlink

Total = 1 mark])



(iii) owo Sedm HTML ook deio. €08 qobdnom 8813 Bowy ¢xdos BO ¢lodw.

8o 8w ¢iboio:.

<body>

<p>

<center> Department of Examirarions <br> Pelawatia

<br> Battaramulla </cemter></p><hr>

. <tbody>

</homl>

[0 S marks for three centered lines
' 0.5 For the hardline
Total = 1 mark]

S S {Total for 1. (a) = 4 marks}
;-:;( ) mgdcem mMLmzb SeEa ecan!b
cbody> |
| '<b1> Intoduction 0 Web Technologles </hi>

C<h3> HTML - </h3>
; <p> HTML is the smndaml mrhtp Ianguage for cmzm:g web pages </p>
<abody>

mﬁ hl‘w pw eoqm, oo a@w ogor 505 e eEon

\.‘o”u n.nxgn’{..-n
! (Bnkiirkcay

- <style>t o ST [ 0.5 for starting and closing
‘style’ tags] . S
" h1{ color: blue;
text-align.: center/centre, [1 mark] (Note:
‘centre’ also ' ' K
‘ i acceptable due to typograph;cal error in'the table glven)

font—famﬂy Arnal : e
} ; A ‘.'. : .CQV.\'{"!»( Le.«ffe‘ ﬂ@:*‘m

20 - OmSIS: 1 RO DadeeEc. | #.osis: (4 .ote) B - 20iR | abosi BEBEATY et rvier AraES morsd 5 b AT TS



P { background-color : yellow; [0.5 mark)
font-size': 12px;
}

</style>

<html>
<head>
</head>"
<body> . :. _ )
<h3>Student ReglstratI )

0?‘ 53 l'n":irli for <forms

q‘* V"\
1Student Name <input' type-"text" name—"name > [0.5
mark] I { muior’l Y both accepred
</div> - - '
<br>
<div>
Gender.
: <1nput type-"radlo" niame= "ptype" value—"male“ checked> Male '
L - [0 5 mark]
<mput type'=,"rad1‘o" name=f'ptype value="female" > Female - ..
: . [0.5 mark]
</div>
<br>
<div>
Selected District

[0.5 for both open and close

18-



<option value="Jaffna" > J affna </option>

<option value="Matara"> Matara</option>
[0.5 for all three options in

correct order] A
</select> \ s 7 Y & >
c,ré‘m o“ \& \*

) - R -
</div> &5 2
<br>
<input type="submit" name="submit" value="Submit"> [1

mark]
</form>
</body>
</html>

(Note: both ‘ and “ are acceptable in answer)
{Total for 1.(c) = 4 mark}
[TQTAL MARKS FOR Q1 10 MARKS]

2. (8) owm gdedm (i) - (Viii) ans, H&RZ5r0d 88T o o=

- ® o oo [ oo SedDo o0 § oS g

il {8 wo =l -(brick-and=click), gainliono ¢S e¢smion (content i
3 . provider),
chnoW), Doadd eco 3t o8 (group pucdrsing), eevdd;

I dO2R (u.ll“onnat:on broker), 84500 oBeggecng (onling marketplace),

(5253 (p\l.e-‘bnck),aed_d@d (pure-click), 28 edxtedBo (reverse auction), g

s 0 g5H® (virtual coramunity), gz ed0eg Peasuands (virtaal storefront)}

(i) o558 gbfs wcin e DA OMEIBED (9O Oxo0d) Eed 288
' g8 CRs 8 gechec® ghunas ©dad ect gons o e 0 e 2
(i) Gomd B vr 8 1S JBx DY B YoudB, Becxd (blogs), B8exs ©:8

@ w9
@i)owwmmwmmmw
(iv) mm@mw:wwmm%m)
onedn qud, getoeded
ot ot os degmm&edcdwosgdmom
((vg;.::nmdgwmmwgoaqqm
TDUO O oo v, qEinlcheed it BoetBaasd
wémmﬂmﬁmmm@&e&degwwrwm%’:emo
(vil) PODROZD efd m ot gect A58 eewn By
ER0 eBemmn quimiicheo
- meummw@%mwsmumw
viil) co®18noried 8 ‘
mgﬁéaéo m?{“mﬁob 080 o4® mdeon gotallHoed S3n
m.mwmwmzmmwmw.




a) LR AR N R L L L Y Y Y Y Y IY R L)

ol) BYSEAPANNELBIINPEcREVRARRSESauTan Susseseanssscaces

as4cavvrestancccne

i)

@iv) ....... crerereerane DO Cerrarvarbectesesenenree
(V) ciiciiineririrane cocnssan veracrean tervesvasannne sasecnes vectvann
({7 ) trvereeserarasatasecene

[ﬁl) €900080000008006000000008000000000VEvIbtEssecoarsl

i. Virtual storefront
ii. Content provider
iii. Virtual community
iv. Online marketplace
v. Brick and click

vi. Information broker
vii. Reverse auction
viii. Group purchasing

i. 3mOs edee Pe8@Rm®IGH
ii 3BBEOBS D eeIHm?

dii 3B Yd

iv @8nmnm 6deessg

v 2 e3x 23323

Vi @253366261 5)1@325)61

vii 328 60556

Viiizn 638 6ces 2 ©1®

e8s00s0snnsvieas

[Vm) --------- S0P ENARAlENRPPIENLROIUNISNVITOAITININOOOAROR

sapetennossse

[ Note: correct key words(exact) should be written from the given list]

[any 1 correct = 1 mark
Any 2 correct = 2 marks
Any 3 correct = 3 marks
Any 4 correct = 4 marks

Any 5 correct = 4.5 mark
Any 6 correct =5 marks
Any 7 correct =5.5 marks
All 8 correct = 6 marks

{Total for 2 (a) = 6 marks}



(b) @) 12, 50008 egend gpgime (two's compiement) 33 8x woBovcst HeioGn Oxn
omde Buo ¢y,

00001100
[1 mark]

(i) ~68,) 252008 ol epgims 3 8 mPoeuss Biwes S Pmse R
80 zioy.

68 -> 01000100
Complement of (68) -> 10111011
{-68 -> 10111100
' [final answer 1 mark,
if only first two steps are correct and answer incorrect 0.5
maximum mark 1]

(8588 BDE @ gw2s 235350 20 85506 6B® @) BNE2 30e3253 8BGO

cmeg |

(B8RS 6BmB) BOGE BdS sem 306z & i 5O G2 0.5

c26® ey 1]

(iii) oo (i) » (ii) & B 1068 dmeass — 68, + 12,, D& o=

10111100
+ 00001100
11001000

[1 mark,

No partial Marks])

(iv) o&eﬁmmmdmwmmwmsqm&osﬁ
Cr1ea>) O s el Dont,

More efficient calculations

Possible to represent negative number
Subtractions are carried out as additions
has only one value for zero

O O O O




o 98 2 3B e BHES

o £328% 3OABBB B3B3 BEB® 0125570

o 3NBES D) BB 638 g BB

o @25 (0) e3€0) B2 I 29D &2 BDS.

[1 mark]
{Total for 2 (b) = 4 mark}

[TOTAL MARKS FOR Q2 10 MARKS]

(i) geogs cocde < (aitributes) cdo %@ § 'Phone’ cocrie s, 00 s.01 i S
O gEiedt S48 endecst ol niutn.

“Phone” —is a multivalued attribute / attribute can have multiple values and other
attributes have only single values

“Phone” c375) D3 $Dc3x8 ens) ABC2iBBSA )/“Phone” ¢S czi® 80O (29I
20E8258 BB 9 g0 cOPS! BB e DCO 5B M2 VD& 2.

[1 mark]

(ii) COMPANY &80 oiofe® § DEPENDANT gmaioc (entily) 0o acmte st ¢899,
qdes 18 q8 eadecyl BB dotm.

“DEPENDANT” is a weak entity / cannot be uniguely identified by its attributes alone

or equivalent meaning

“DEPENDINT” i37) &8 60200D )/ 68 cucsues 825 s@az 200K 8088
20820 OB 62NNk 60T DA 83@12 Yeneszs
" [1 mark}



- .
& oot Biom oguabne®sind

(iii) oo Ge0D YUY COITIVT BON Bn B cve B®IHLL 0Q ewbzxoy
2. Onf 0 OQUOB Hedy 1 (D etdo. ’

COMPANY (.......... ®....... )

P -> CompanyRegNo, Name, Address

Peths
Q -> staffID, GorpanyRegNo, Name, Address, DateOfBirth, Since @wx ok ;a?"W
- ) ©
r LAt et — wd{‘(/
o (V) P
% : s

Q-> StafﬂD, ComggggﬂegNgE Name, Address, DateOfBirth

R -> StaffiD, Phone

S -> StaffiD, Name, Relationship, Gender, DateOfBirth
[bny.addumnal_&elds mentloned or fields mlssmg or incorrect field names written:
no marks awarded
Each correct 0.5 x 4 =2 marks,
[Note: Overall completeness mark of 0.5 for part iii not awarded if ‘Since’ missing,
however 0.5 awarded for other five fields in Q]
for overall completeness (prOperIy underlines key fields, ‘Since’ field included in Q, é
aw

attribute names correctly written |n correct upper-lower case with spellings, Lo
and All P-S corréct) + 0.5) w0~
Total = 2.5 marks]

(iv) ke edOcecd (STAFF) Sodccied® 0® oo 38 gqbai»o 889 sex SQL sl
Soztm.

Select Name, Address from STAFF;
. [1 mark,

n___ial marks,

mess N
Incorrect field na es noarks]
= 2o B ‘

Sen mé“B@ '5@’@ o3 -éﬂ\

20 - emadipdr ¥ eoifebin moeama | gem.e. (c.oog) Bomoa - 2018 | ghosd teenldn ained ¢ gud g 23



i aX e —
@ cra"acf

(v) StaffiD = 'E001 124’ b2 enbu@ 3 co®émxpad cieosmsiod (DEPENDANT) »®

e 868 ag SQL gmmmws Busim. .\éc,é; _ 7\-63\_
"‘\a@; 3 %\S\/g
Select r(\;::me from DEPENDANT where StaffID ='E001124’ . / ,\y:'n‘ ; V“;J(\Acw’zv
o \
Select Name from DEPENDANT where StaffID like '//E001124/ 3 1K

[String has be within double or singlequotes

Incorrect field names no marks)

w0 /}b
(ZNMESRC)

Ke d
ALTES20, Case Sensihe.

Couns :d er -méy‘)\(b'; NN,

1 mark]
{Total for 3(a) = 6.5 marks}

(b) (i) cvn HHedm ¢Cin ©IB® cAwens (DFD) 48 88m edoed vgrmeon o™il

o).
1.0 20 |
248 digo Eiad «mion _
et I _ _ Tt et T o geilmas
e ks (zompute {process 288 sbden X (cmployes)
(gross pay)}  met pay) {met pay) pay chegue) | (pav cheque) s
T
{
| !
FEmn o gf 852 ad
(aflowances and deductions) {salary)

4

There cannot be a Data Flow from one Datastore to another Datastore without a
process directly

[1 mark
if more than one answer given as the fundamental error = no marks]

20 - emadpdy o onifledem mfsame | g.eo.0. (c.coe) Bwwa - 2018 | goen] oveaddn e me gad g,



fil) Sugmre® SO e¥ALIO son b O O GRS SBT ¢ GULE § W Lo

B (HOm. | o |
(1) ®xrmoe® SSiedcamd (sofiware agent) o8 qofes ©H 0®
2 ¢S8 dSueaxs Ol &l oy qlwescBul emucd wnd
o0 &4 e v eveieieressaaeatan,

(2) eS8 emoned oy elwemaSy! emdd e oy BOCT
SRS o0 eTtolSaed eofe uim.

(3) ©88epeqd SSBindiiTeosd Ed8 ¥ oOGEmO Bend
CD &5 v,

.....................

.- True
- Trie
True

True
© “True

uoRLW N P

.[0.5 x 5 marks

Total = 2.5 marks]

{Total forvpiaf? 3: 3"‘._5 marks}
TOTAL MARKS FOR Q3 10 MARKS]




4. (a) Bomo sdvBuen il dmo (abstract layers) 680:»@6 BT O QISs eosidm
0L qd@@m Siomdnm mcms&m

1 O y am 30
. ob%cn 053(.’73 ol

B
e
B

@ @ O ®c mm e«daesca mpg 75&)(6& B¢ OHL e(BdrgeDm o Coda.

, m {b@mqma (compller) 6349&::.: 220D, BLoctd, cOTOGR clOBa, HOB/encd
.  2Reda}

A -> Compiler
B-> System/AppImatIOn programs'
C- -> Operatmg System

D -> Compu_ter Hardwar_e

A -> 8392328295
8-> es{&)zﬁ%/@osg@ @@@@f@
C-> 6@6:E® BB

Ze;ro morti—
D> sBeesm @atdio®)

|11 correct (with others blank) 0.5 marks,
2 correct (wrth others blank) 1 marks
3 correct (wrth others blank) 1.5 marks,




() o8csmmant ool DO (swilched on) 8P #@Iwg® Ludnd £880 oo gmwbRs’
20068 80O cog odvim,
3 e qedw e¢o= qOan eaed.)
(?Qam:::gﬁpmomﬁo(ﬂw&wdmmo@wmgmmm
B8oud 88e8dt g ebeog® offic Sl Be §de?.

B - §8n g o8 o@Bo CMOS Boear), 08ewu® odOBe aoun oo Wi Boxno
oS 0838,

C - o8oxoo (compiler) 89 g8

D - onmed i q @d 3dood gBuodecn (swap) ed. v drivers
- o8eon® oloBo D8y covd Gl qdan cugy® Lo (device drivers

E5&&mm3&®n®yﬁmthmbgd%amﬁnﬁMhnaamcmﬂsqe
e §nesm (login interface) cSoed.

F - ok sdond (clock licks) 8RocB28 §aod®oo ) 6Sn o=g® domo (CPU), 26,
o> pfon oofea8 (BIOS) e cush® St o858y (Power Oun Self Test)
qIRes PSon glodiea coekd Scxtn 8.

eSong® Brbwm qubeds Vulesh (g FIRERSS 0] yoddm)

F>B->A->E
[All correct= 2 marks
No partial marks]

EEDE :
D (Admited) @

®.®, © e ® ococsBs ¢8O eyl foucbon (tansition triggers) 2 g
Cr8:igedss emicy Rozim,

Bl = {gnor 3yS(interrupt), /g8 0wl 8¢B (event) B BT,
PPB/GATD 541 oud BBca e ewd Bcn B8, Bo®missys 8@z

o = 8&(scheduler dispatch)}
B e, ® e
© e, ®

------------------------------------



{note: question number (i) is missing in the Sinhala paper}
A —Interrupt
B -> Scheduler dispatch
C->1/0 or event completion
D ->1/0 or event wait

A -G De®

B -> Bcs®21n6B 3 OG5S 6ISH 518

C-> #2218 B s 60T 3R 3@ BE®

D -> g121:/gBern) eseen eend 320 e3eenr D) 838

[Each correct 0.5 x 4= 2 marks
Total = 2 marks]

(i) 200 P800 q0ed con egtiB G Buncd nf) o v o eslgind ecxim.
QRA BED: vrenianeicnenreieresnnorenennns crernneneens retetesrreseresemeeirnrereensanaesinas

0S decides to let another task run / process tim&ow-La higher priority process comes

696205® BINES 69558 218635200 DM DO 23e) B eRBOO BSencs
6B 5198658 3¢ BOcdB/Yne ZRDDIO 4B BcsrDB ks 98833
@d.

[1 mark]
{Total for 4 (c) = 3 marks}

(d) oo aBoamon emra Smmad (physical me nBenS
8O (frame) Peocortis AKB o6, mory) §2 4GB o9. 28 emmed

() ovtln Emmed gi8 §O GIF ©AWO eGox: 153 efDTm.

4 x1024 x 1024 /4 frames ($2§)
or
1048576 frames (52@)
or
2% 2" frames (02@)
Or
22 frames (628)
[‘frames’ word optional in answer,
(BERGSH 'S6rg 82 OO 660HIBHA)
1 mark]




(i) e®evy?® oo, vSoaned Cms O & Y8 HLBuez (process) oM 20 Ygs
(page table) =¥ § ¢S dpweed (data structure) wodn 38, 2% ¢dio Hrve by
Oter p&D wgwr (7 -

This data structure holds the mapping between process pages and memory frames

[1 mark]
(il) on28> Snomded 8 oenm 8O, 3un cloaded andss;8 oo (vinual
memory) MDeE&HO 0En BSESHS (e Sl R&F ¢?
The virtual memory technology makes it possible to use programs which are larger than

the size of the physical memory (4GB)

D65 )OO FDHIBEB Oz BB ERHCS (6B MG 292 85c50) 4GB
DEI( IR H)O6ED ®1Hd% BB @B) 3B .

[1 mark]
{Total for 4 (d) = 3 marks}
[TOTAL MARKS FOR Q4 10 MARKS]

**Important**

Information for Chief Examiners of the panels: Please fill the following

table and includeany amendments made at the chief controllers meeting held on

9" September.

Check List
Question Amende Amendment Made
d?
v
L () O
(@)
0y
) O
(i) 0
(i) O
(b) O

Scanned by CamScanner



(©) 0

2 (a) 0

(b) 0
(@)

(i) 0

(iii) 0

(iv) 0

3@ 0
(@)

(i) 0

(iii) o Q& Com pang Rei2 ~ 13 55 &b St

(iv)
W) % pj.,.m—rc! 2@, (ose Sgws:‘f'-‘x 73@/.,&4 2tz
(b) 5 2@ PR W 3'«\'1 SO @’-‘Lu{@wﬂ]
@
(i) 0
4 (a) 0
(b) 0
©
@)
(i)
()]
@
(i)
(iif) 0

ok ok ok ok ok ok ok ok ok ok ok ok ok ok



ICT 20 (English) -2018
Marking Scheme
Part B

Special Notes:
i. wd ]

answer

indicate only one of the options included are considered as one

ii. Underlined key words or synonyms are mandatory in a given answer

iii. (..] {}indicates marking guidelines

If any amendments are made during 9th September 2018 meeting such

iv
changes need to be correctly written in the cages provided on page 54, 55
and verified with the panel/chief examiners by the individual examiner
Secdas e3denz):

] ... OBES, IEBS 08 4B DTS (BERSY 42523 D2z 3D en2sS D25 BERES
633 313Bs B DD esiedB.

e’ ¢ BERGW, I8 PSS e B A 3¢ e 38 B2 (23@150Y 3e)
3838 9.

] {} @823, BERSL 28 NS B cseees eudedd.

2018 €312 98 09 NA I 2D BRGS tseewiDBEE Bezmdy) cABIEs %O

Sa.g3080edan 54,55 . 893G 1B 321C 629 G BNSED B3 525 a6, D2 2
5823829931 58253 OO 3e@in 8Bz NS/ 38B2 OB mDYSL

206 (025 (§2BCS.

8o @5 ey 26® 8686138 BB 62 GEnm/EB6eEI
D5:29C032} 125 HDE PoFiB @105 Bemey 80 ¥m6re Srem/cueces

B&2 ¥R OONS 2SS,

2 - eadqd o) soiBelin ke as | 1.002.0, (~.ooe) Prwne - 118 | afat = ~— 1.



Answers & Marking Guide:

1. A.B ex C & g2 ons = Z m@ of g84mudd =80 8o edifud ugm nion ol
dSoma B85890 advs B Bordn. 68 0,538 =xney =02 9.
e C= | o8 Zg&emo A8 coo 235,
exoz C=029 Zodoners B S qoo .
(a) Z 8800 ey enzon S0 A soin.

Truth table for the output Z Truth Table / 2323¢225)¢5 Z 23€203 6325)‘1325)35%@@ Ny « =
Al B[ c ]z L @Q\ :‘} }o =N @{,;S?’
0 0 0 0]
0 0 1 4]
0 | 1 0 1
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

[0.5 marks X 8
= 4 marks]

(b) Z =g gopooies ¢S (sum of products) e®d opie g&me (product of sums) eof ez
oy pmesncs Gedds,

Ogption 1: Sum of products (SOP)

using the 1-rowsfor2,Z = ABC+ABC+ABC+ABC
o ami

Smode 882562

Option 2: Product of sums (POS) |
Using the O-rowsforZ,Z = (A+B+C)(A+B+C)(A+B+C)(A+B+0()

[2 marks)
[No partial marks]




Method 1: Using Karmaugh map

Option 1: Start from SOP
AB

v

e

SimplifiedSOP: Z =AC+BC
Steps:
Correct Kargaugh map > 1 mark
®  Correct marking of two groups {loops)->
1 mark each *2 > 2 marks
[3 marks]
. Expected final answer:
Z=AC+BC
{2 marks]
[total for (c}: 5 marks]

Method 2: Using Boolean algebra
.Option 1: Start from SOP

Z=ABC+ABC+ABC+ABC
Z=ABC+ABC+ABC+AB{

Option 2: Start from POS

Simplified POS:Z = (A+C)(B+C)
Steps:
e  Comrect Karqaygh map -> 1 mark
o Correct marking of two groups (loops)> 1
mark each *2 > 2 marks
[3 marks]
expected final answer:
Z=(A+C)B+0)
{2 marks]

[total for (c): 5 marks)

Z =AC+BC(C € Expected final answer [2 marks]

Option 2: Start from POS

Z=(A+B+C)A+B+C)A+B+C)A+B+0) *
Z=(A+B+C)A+B+C)A+B+C)A+B+C)
Z=(A+C)B+E)e(B+C)A+A) € 1markeach for factorizing *2 = [2 marks]
Z =(A+C)(1) & (B + C)(1) € 0.5 ggch for simplification * 2 = [1 mark]
Z=(A+C)(B+C) € Expected final answer [2 marks]

[Steps 3 marks + final answer 2 marks,
= total 5 marks
{Total for 1 (c): S marks}



(d) gom () 8 {e Bdm Cf PRI o S BB egm #34r egard oBry NAND 0 oo &
oS a5 et o8 NOR £0od o0 eisd 6ad el o alimmy cBodadd eantrowmdm.

Logic circuit
Option 1: Using 2-input logic NAND gates only

Can start from the simplified SOP expression, obtain AND-OR sequence, then convert that into
NAND-NAND using De-Morgan’s Law

A*‘ SOOI SO |
' D& 7 Expected
; final

_ DQ—— answer

Option 2: Using 2-input NOR gate onl

SR BRI EE P R e

Can start from the simplified POS expression, obtain OR-AND sequence, then convert that
into NOR-NOR using De-Morgan’s Law

AN —— _ T‘“\/\C -
g ' ; | ).-/r = Expected
; y ' . final
C T——'J { i : * answer
L PN
B N ij)—- | o
[4 marks]

{0 marks if even a slnéle disallowed gate is used

2 marks if the number of NAND /NOR gates is higher than above, due to not utilizing De
Morgan’s Law, but the circuit correctly implements the logic function for Z

-1 for each input or output not clearly and correctly labelled in the diagram (e.g., 3 out of
4 marks if the output Is not labelled as Z; 0 out of 4 marks, if none of the 3 inputs and the
output are labelled).}

[TOTAL FOR Q1 15 MARKS]



2. evo ot ©0B(06 oS,

XYZ &8x0bd Sdoroy, 88, aeeb. aluen,, me.;:iq; e sm’,rg.h e adtn o6 Qqco’mem
pad o, e e @oRneBrineld B cOnan Bedmd wty HeetS ourir .

egOoedde qoma oguOmamiqp | cOamo
o Sdos ) 25
P2 e ‘ 30
003 |aect ,. 18
X)O-I 830 30
705 |vewe 3
L boo - sCRS tidyd wdin m’w}?

S=f £33 egoineBzinby ménledd dindle geda e (LAN) afoet 58, the oBuea ein
C zxfBed 192248.154.0/24 IP A8y maeatxed (1@ ¢, o sendma@udind qSacmn widywedsy
gnt &S ogenlnexigid IP 5y cbd omedn quark:d. IP B8» mefic cudicow (subnet) 8230

. [1 mark]
(i) IP BB moedbon8 sl on qbmim 88m e@im ¢7
First address:  192:248.154.0, . Lastaddress:  192.248.154.255
[1 mark x 2
=2 marks]

(m) g@an'(';cdoe‘;;é%fi@a%& B8 ween m&imdm‘(host) &) eooud@ qbon e 7
Three (03) host bits are required

[1 mark])

(iv) cedcen B8edn vy o8 Onf eitolineSuind QG QS s BBxo, cuths gitcase
(subnet mask) e vbHID ¢ 1P 88o comae B quJz{m o
oo EDed 8{3;:36 928es 55@ B oD @b By eimilo tdn mdme.




ecodoeddg oo o 881 Ccohe POIDO
),

D02

D03
DO4

IP 38w ocomd

D05

D06

Department No

Network Address Subnet Mask

255.255.255.224

255.255.255.224

255.255.255.224

IP Address Range

192.248.154.0 —192.248.154.31
<

192.248.154.1 - 192.248.154.30

.192.248.154.32 ~ 192.248.154.63

192.248.154.33-192.248.154.62

192.248.154.64 — 192.248.154.95

192.248.154.65 - 192.248.154.94

255.255.255.224

+255.255.255.224

DO1 192.248.154.0
D02 192.248.154.32
-DO3 192.248.154.64
D04 . 192.248.154.96
D05 192.248.154.128
D06 192.248.154.160

255.255.255.224

Two other possible entries for any of the department:

192.248.:154.96 — 192.248.154.127
192.248.154.97 - 192.248.154.126
192.248.154.128 — 192.248.154.159
192.248.154.129 - 192.248.154.158

192.248.154.160—192.248.154.191

'192.248.154.161 - 192.248.154.190

[Each correct row 0.5 marks
0.5x6

= 3 Marks]

Network Address Subnet Mask

192.248.154.192 255.255.255.224

192.248.154.224 255.255.255.224

Alternative Solutions:

IP Address Range

'192.248.154.192 - 192.248.154.223

193.248.154.193 - 192.248.154.222
192.248.154.224 - 192.248.154.255

192.248.154.225 - 192.248.154.254



First divide (subnet) the IP address block into four equal subnets with 64 addresses of each
Allocate first two subnets (blocks) to two separate departments

Get third block and divide into two equal subnets of size 32 and allocate to two other
departments

Get the last block of 64 address and divide into two equal subnets of size 32 addresses
and allocate to the two remaining department.

3689, IP B8x 2mefRs Oz Oz EB3) 64 DY) 23011 EBKHE WSO GRALBIB (635H3B)CS
D6BIB)

36§ GBHC (2e30) 625, 62:8HEDBT) 62O 8DSBIX.

QBB 25)183VS 61D5), 2 D2 B8 32 B 881 GBHHE GO 6RDEI GIMLS

623185692555 6220 BDSK®.
QBBE B8 64 B 2nedRcs, D25 Oz B8 32 D) L3@W (3G GEI/WO 6 BB
622:826923%) 62290 8ASHIK.
Department No | Metwork Address Subnet Mask . IP Address Range .
D01 192.248.154.0 255.255.255.192 | 192.248.154.0 - 192.248.154.63
| 152.248.154.1 - 192.248.154.62
D02 192.248.154.64 255.255.255.192 | 192.248.154.64 — 192.248.154.127
192.248.154.65- 192.248.154.126
Do3 192.248.154.128 | 255.255.255.224 | 192.248.154.128 — 192.248.154.159 ]
192.248.154.129 - 192.248.154.158
D04 182.248.154.160 | 255.255.255.224 192.248.154.1‘50 -152.248.154.191
192.248.154.161 - 152.248,154.190
DO5 192.248.1541192 255.255.255.224 | 192.248.154.192 - 192.248,154.223
193.248.154.193 - 192.248.154.222
D06 192.248.154.224 | 255.255.255.224 | 192.248.154.224 — 192.248, i54.255
| 182,248.154.225 - 192.248.154.254

Two other possible entries for any of the department:



(b) XYZ 2800 Bdesiim. 3¢50, gocB, s8encm o0 HOEn v agonline®sin o eondnd mlzes
oS e¢eline¥sindd o®arid »d, 98 aiclnedsiy emMORc: DIe6 B¢V TDO Wi
ainltcwd 0®asid oiB. dusl qd, <80 vodd, P omedmars (router) oo 853 oot (firewall)
SMo5X O tice oPRYes DS MB. 2D 1 20D POWMO cHOMER e Sy vn
E aw. & oSoocn B8 8ug & codicdcO. Bowldm odbxxemuy=d (proxy server) odmm
eBlnlidicsd geda B0 3O ocm . Bewkin eddipums oo DNS edbigiona emdns;
oode G edD e¢bnedsigees ddnxs od qo.

8o @ i g REY com® m ¢dar dmz vg fi®H, XYZ o@0ef8 o8ovan dhcocs
olines omde Hoioeo 800, o® ndty (§ S T1ondwy) gfuin.

(b} Network diagram

o
ISP 6

-Switch - Safes

Internet Connectivity

Firewall

DNS server Proxy Server

Placing switches correctly and labeling.
2989 ADG2D esmmnz) BES 23 0 BES
[2 marks])

Connecting switches with cables and naming correctly

2380 Aot 830 BrEED e39BIR BB w320 1O HES
[0.5 + 0.5 marks)

Sk - P

(DR ’ ——

—en 15
,
|

e

Placing DNS server and Proxy server in the correct place
DNS @e392216529¢3 83%) B}6653292%) 6e3Dr21652065 B}D1S8D esdmmn s 86D
[0.5 + 0.5 marks]
[ 1 mark]



Placing router and firewall in the correct place and connecting them

®18®206265 2329 B2} 23S 5D 158D edmmns 8BS 2320 DzsSerze
23053 (c50) BE®

[1 mark]

Showing the connection to the Internet

[1 mark]

Fouter

Imterel ConmRaivity

(c) Sce o809 qedd ©O1wedE D0 e¢IEDIIROD Brn® cddodund oo
e rined ebommen i 008 eSS 08 dmae8 a®sm Hddxame hitp://www.,

QM‘ FOBO bl 8080 w18 Jo. ded »f: Sxnd (o] e edomecs ne
eeHe®sined8 sBowneds 2O eBd gD yeba DO exvmB 39 g »RE.

um OO0 A o B ey e Bco STl

o DNS is not working (down)

o Proxy Server down

o Change the proxy settings

o Internet Link is not working (down)

o Switch is broken / No power for the switch
o:Router is not working

o Cable damage / Cables not properly connected

o Network card of the computer is not working

o Computer is not properly connected to the network

o TCP/IP configuration of the machine is wrong




o NIE Server down

DNS GedDi2acsz1cs 32f)cs D@

Hewsldn 6eddrersmes B 5

Bewsidr 8909 6axed 55

3893 e30D5IN Be H8®

899 g)cs @ eend efDD3D VB D Jesxsid @
186262 3B B

dens 2 3@ eenf B8 6ces BODBD 6208 B
913 885 )3 6250558

BBWeEsmIs £ 638 9300 BODBIND 620D
TCP/IP 821538363285 ©2328¢378)

NIE 6299122082068 e NS e

O O 0O 0O 0O O O 0O 0o o o

1correct— 1 mark
2 correct— 1.5 marks
3 correct— 2 marks

maximum 2 marks)

[TOYAL FOR @25 MARKS)

3. @) 8 co2e08 Lhph Docon B drxovsws B 00 EneG, ebul oKy cA» 8860m, 38 mwv
aderly edt8R 018 adn® mdD moxsmosd gech mB. qmd sBoniBdn B8 eidnds
o185, §4C ¥0d) 0aD 3¢ oy C169. BBo0 BOTIE® @08 ddxsass 83 SloomE O Mmess
ascd 8880 oicg® ndl.

(i) BrIces B88c B8 gacd¥n B8O eicy® oy 3 c-Oroces gumeB (e-business model)
500 el D53,

B2C/Business to Consumer/Business to Customer

[1 mark]

(i) podned 8BS0 mB OSD% .00 enidcars 68 008 469ecd @80 en® o0
Stsoom 01320 5Bd0 850 mE i ognderd i cemwdome wIWm.
(1) ©® =830 goed g8 wad DKo tr enidce god D e-Oxed grmSar
dhone ¢ S Ol ¢?

B2B/Business to Business

[1 mark]



\2) endSea e, am® 09168 Hrndest aisn Entiorn tdgd wr OBeBD eI C-O1s
Q338 etz (revenue model) M85 emdeowsd B1083 Do,

Hotel: Hotel can earn revenue by displaying handy craft business’s advertisement on their
web site and channeling traffic to the handicraft business site. (Advertising/affiliate revenue

model)

60303c: 5)© 6O aRdenH] animd et D15325206 8D 1S
232 BXS W6, P 293638 aom@waﬁ RIS K

338 defecs Bgdm co@zs)aco@mos OB $22365025 1 enzzﬁscs -

(382652 2265 Sozmadcs) L 3/8'5“ G /o S V,g.,.é“

[1 mark]

Handicraft Business: Proposed e-business portal can earn revenue by sale of products.
(Sales revenue model) -

apzsfzs@ 93698 0153032631 ‘©05IE) e- é)mas:o &D36¢s 93 €35e26025)
w&m eea@oséé) @6)363253 a;mﬁos ep@@S %2659 e29)%53c5):

[1 mark]

Payment gateways (using credit Tards/debit cards/using electronic payment cards online)
Lhrrd party electronic payment processorSJchjLamEa;[onllne fund transfer[usmg online
bankmg fund transfer .can be used to process eIectromc payments via e-business portal.

@(5)8@ ) {aad (&5 355/ 8 65255/@@@58@@3@‘325) 6®IS 23253 m@@o&ﬁ)/
PayPal DB 6025 58606 9B 6:dD BES/@:EDm® fed @361 zﬁ?@/

e-92522926 D28 cs O B2 @@@ﬁ?@@a?ﬁzs)é) 65O BEOO apaeé’oaé) es@
[2 marks]

Hiv). 313240 8B e e- 92502328 @85 §é)aoos 23¢20) 8286wzt prmEBens
'\5 BT DD 8‘9333’ ©sIsE) EB) GRB e-26CIBBE® (e-marketing) D25

-
@@wzsﬁ 623658 83120188 BB B.
Socral media campalgg (wa Facebook Twntter etc )/ emanl camgalgn (dlrect mallmg)/SMS
campargn/advertlsmg in other websrtes can be used to attract users to the proposed
site/search engine marketing ‘
S g

E"amm 20 sIBebem e | g.ete. (Cote) Bowa - 2018 | g0653 Goeids, sined v WHO ars.



(Facebook, twitter ®1283) 23@323 (@10015) 2R Redeed 235532308/ EH S 12913 (23324
913/628 3&HAR) OGBS Y MB/EDES DD AR Dedeed 299160 D1
0)© 9@} 6csiS® DD NI BBl grbnmes mE

N 8cs./6230® 33y Redeed perd BB

[Correct method 1 mark, explanation 1 mark

=2 marks]

(V) ocp® o (g e-Drams 2B ddwded s8B8em qudqB¥ (user expernience) O£ fyeg 268
B AEEES ddun (intelligent agent) mwomdnana 080 B¢ (B ey Bdnd iz,

Intelligent agent technology can be used to suggest customer preferred products by
analyzing customer behavior on site/ intelligent search functions can be provided to help
user search through the products. Q.QJ product recommendations on the site

QBB Jsxss) mseencs edmens] 60D 3NIS WG rBeradfizcagd enBES
601 ddeCuens S 3:8cenIBmes DR OB BHdesres ewismd 2535@@55'@&,‘

c2396® B IBess’ wedn dfend $:865IBmsI0 e 6esde® 30230
2 GEBO/6DR) 2RI BYE %1€ BEedn BHBE®S

[Keyword 1 mark, proper explanation 2 mark}

[3 marks]

. (b) an-ddxin (multi-agent) EBam o mOm @ (pws e ten Ass0mn BEmsn

oD Gioebon (IR B0, CID GO Yalmed 88x c:cca‘fs:
"@agrne® CETmbdond uBRem and Sgana 838D exd emB3eO ond 88om.
R0t gmxgcs 0 O dmg Outens 47 szwdm (p@@oz:’f @Bryors qm&‘&zsim

7w



[1 mark]

asillustrated in the diagram an agent software has the ability to communicate with the user vig the
HSELL 0 ;s;[ggg, (agent A _and User)as well as the ot agents Wi s the i multi-agent

énvironment!agent Aand Agent B Ew iop (self-autonomous)).
' ~
a D . A 6

A3 JeSxiz) B). EiFE [’Diw?fm-ak L B
\

[Agent user communication ¢ 1.5/ agent -agent communicatio 1.5

Aote !\ =3 marks
29 (@) 2}?%"‘"‘ b (@) "m {Total for 3(b) = 4 marks}

K SNoO ,n«(.,,( \m‘\ﬂwﬂ axe"" @

[TOTAL FOR Q3 15 MARKS]
'3 o (_\,P,—-—- V""‘*\‘(( .

4. () O 2D O MBS Pmus aeoEn, TRHOSD o8O Dooct! B.dm 100= 83c mﬁ a.
n< 100 eco qpDded =@ n Bed 09, (0 + 1) O 2drd -1 oco ocnE 8888 gpmed
00T YEED. EEVCGI acs SYD JEEOB P §HRTI=O V> L.aD1 8 g1 e 9 &x
e O -1 883 gdoims e8Goy! enal.

23 12 54 76 89 22 4 65 -

o8 Bens oo gemiced Om 505 N i HFOD B 2388
Qo S8
eie08ndus R0 vdvmd 083 Scoes DS, s o8

—

20 - emIdRdT ©9 exiBebn musSeeis | g.em.e. (¢.eug) Smwa - 2018 | 2bos wwerldn et e carah) s



Start

‘D/ %
o
max & x
¥
‘ nén+l
|y @
N ;‘" —

[Marks breakdown:

Correctness of overall algorithm: 1 mark

3 decision elements must exist: 3 marks for correct use of them, as follows (or equivalent):
o “isx==-1?" - 1 mark (including correct Y and N connections)

e “is x> max?” - 1 mark (including correct Y and N connections)

e “isn <100?” <> 1 mark (including correct looping / Y and N connections)

Correct initialization of variables: 1 mark

orrect update of max: 1 mark
Correct input and output: 0.5 marks
“start” and “stop”: 0.5 marks
Penalties applied after the above mark allocation:

if wrong flowchart symbols used, -1 for each wrong symbol|

{Total for part (a) 7 marks;



(L) & @18 o2 eum seomuin. 038 cdvend {t:;éé;\l

qeln adenlnde gxim send cibooizu 3
a0 oeq qema Bm L, mediz obdnds 3 i
o g K, @6 G¢ mednoles ¢ @8, :n.igim el
{i) =ef eoma (L) 23.45,32, 11,67, 39,92,51,74,89 K apoe ndzin
¢ 9590 gigma (K) 38 ¢ Sod 28, o o ¢? ] @

False

[1 mark]

Determine if Kis in L / output True if K is in L, False otherwise

K,L & 56l B 538858 BED. K, L & Bed 00 yBermcs 958 O5 gms deesd

62285 80 ess 6d.

[2 marks No partial marks]
—

l""""'c"“d1 W esiBedin muluemo | g.om.e. (c.cog) Bowa - 2018 | aDoxt tomminm mmant ma ax ——



Python program to implement the algorithm expressed by the flowchart.

# ListSearch.py(Python version 3.x program)
# input: L (a list of numbers), K (a number)
# output: "True" if K is in L, "False" o

L = input ("Enter the list of numbers:"): 05
numList = [int(i) for i in L.split()] # or similar way
K = int (input ("Enter K, item to search:") ©b

n len (numList)

i=0

wise

K) :

i =i+l
if (not (i < n)):
print ("False")

[Loop must exist with correct looping and exiting/aborting of loop > 1 mark-
“if” must exist to compare each list element with K - 1 mark

_ x
L o*® orrect method to get input - 1 mark

ko
Correct method to output > 1 mark
Overall correctness > 1 mark

Minor syntax errors will be ignored (not penalized)

Colon “:” and indentation are major (not minor) syntax]

[Total =5 marks]
{Total for 4(b) 8 marks}

[TOTAL FOR Q4 15 MARKS]]

20 -romﬁdx'%dt:{m osiBebim mudemo | geone. (G.oog) Bmos - 2018 | g0as] cendds aines ne gud gio.



CLASS &g

e e e e e s e

ClasID ClassName ‘ClassTeacher Strcam Yecar

i 1I2-A  A.B. Perera Physical Science 2017

112 12-B  N. Mohamed Bio Science 2017

ni3 13 - A E. Sclvadurai Arts 2017

14 13-B l.. ge é’jlva — Commerce 2018

STUDENT 9¢&

" IndexNumber | ClassID  Initials Sumame  DateOfBirth
8991 PoouR E. Nazeer 1999.12.06
8993 T 1ni S. Sivalingam  1999.02.06
8995 I 12 W. Femando  1999.11.11
897 | um U.H.  deSilva  1999.08.06

~ o~

(2) @ v ® oes ¢39 718 CLASS ew STUDENT ¢y 0ol 406 o8tmedd wesRemdin
(cardinatity) 63 ¢? 0008: B e ® orm ges eddc 88PLES Bu ¢xiestx.

-
\7&3-1, B=N (M)Lane to many / 1:n/1:N

[A, B labels optional; order mandatory
[1 mark X 2
= 2 marks]

(b) 2o cowdsmoel gISETn oRI/GRI BY PISIRD VRS/OPS; MEDawx &Y acx end
0¥zt odo (relationship) sompwon grmess ool oS

Primary key ClassID of CLASS table is used as the foreign key in STUDENT table.

/

CLASS D®©6De 2330828 G D25 6253
GEEs ¢18%) 62965.

NO

[2 marks ¢ partial marks]

47



(c) (i) STUDENT exo CLASS 8@ @¢6% 9o (2NF) gimndewzd 068 ¢7 ke B8Roo exiness v
mgens’ o8 oosiy. !

Yes, ®9
[1 mark]

Both STUDENT and CLASS table are in 1NF as all fields are atomic and every non-prime
attribute of each relation is io imary k rimary key is
not composite, hence all other attributes are fully functionally dependent on the primary key,
and there are na_partial dependencies / they are in 3NF as no transitive dependencies exists

in addition to non composite primary key, hence In 2NF

STUDENT £329) CLASS D) 626208 8e® xi6dz) efmds 6320 O D25 3@ 2536 1@
100 62107 CICEBEES PIT® $HE O ¥ e EEDIN
B6)5585) D3 BB/ 29109 3298 e3032D) 620D Kedr 3% e Besedd

Bedn) 3082 s5d 95 368 et HEENIND B615BD) % IS Goodn
PO e20&B BB/ I8 SBS Wogkzm 22882 yens ece

LBoPBHDD B6HEBID 62105 DB 69O D), 305 WOBWEHNESBT> AR
292 YOBWMOWEEAE}e 8B

{Identifying the keywords 2 marks
or

Complete explanation 3 marks

[4 marks)

e Data integrity and consistency is maintained hence database is (Atc;micity,

Consistengy, Isolation, Durability) ACID compliant
m(mrru .

° ﬁdata duplicatipn/ there is less chance of storing two or more different copies of
the data/Smaller size database (By eliminating duplicate data, you will be able to
reduce the overall size of the database

o Dataintegrity/no update, delete, insert anomalies/Data modification anomalies are
reduced.

e Better performance faster access speed/ fewer indexes per table mean faster
maintenance tasks such as index rebuilds/ Searching, sorting, and creating indexes is

faster, since tables are narrower, and more rows fit on a data page

e Conceptually cleaner and easier to maintain and change database

e Updates run quickly due to no data being duplicated in multiple locations.

e |nserts run guickly since there is only a single insertion point for a piece of data and
no duplication is required.

e Tables are usually smaller that the tables found in non-normalized databases. This
usually allows the tables to fit into the buffer, thus offering faster performance.




230882, 602D 231DB S, wd’aslé;z@) DS 6.

o 255 edDre3D L) DD &I 230832 DD 231 DED F3e3y ACID BozFBSD (2,

> QDD
o BMOR #5808 6218508/ DG BOS 62wz 6T Dif) e m
B 4DedN1d @50 PG 1 298I ¥Dr806S B 23§08 (4238029755 83

203 ROBIWEBO Besy esinBrezneses e3@edz) 3@rencs 45 HE OB
e

o 25 DedDresdBIH DA eI 5305 BH BB, MBe® WHEHEE
OBIWEDI 6250917 2535 6B BB DBIYEB? 61N

o %) e 85RNnG 56d% DK% NE DD dQIWO i R eEcm
@mEE0 661 HABHHEES 286wxs] DI EEBS 8O (B2 &Kz
DPB 6nRENDS DB cwded, e5led ww cdm BESrwe
228525589258, DpdE 39 DD Bedr et 80 B 6¥E wemms
MR86® D

o 2585 23@)eacs L3R DA BSAE 232 NBIT BBGS 320830

o 03D BN eBIB 41BOBBI. 621D} Biedr e8I $055BES D&
8cszis® §@

o o5 wmess BB 3nB085 s 923 dmsmd 9655 Mmess
B0 adn D55 D81 82588 58

¢ OB, JOBMWOBIS 6518 DB DGO ODI LHDIZBESH B 6. DHBxT, DY
353610 R8O JB@BS Besr @eng 238830 T g{,
[3marks] X '\.46&

A
{Total for 5(b) 7 marks} N ie"—“)

6 €™

[uts] 13-C | AB.Jinasena ] Tochmology [2018 )

INSERT INTO CLASS VALUES (1115, '13 - C’, 'A.B. Jinasena’, ‘Technology’, 2018);
or

INSERT INTO CLASS VALUES (“1115’, '13 = C, "A.B. Jinasena’, 'Technology’, '2018’);
or

INSERT INTO CLASS (ClassID, ClassName, CIassTeachér, Stream, Year) VALUES (‘1115’, '13 - C,
‘A.B. Jinasena’, ‘Technology’, '2018’); .




s
4 S
&%) <°

/ .>\> or

INSERT INTO CLASS (Class!D, ClassName, ClassTeacher, Stream, Year) VALUES (1115, ‘13 -/,
‘A.B. Jinasena’, ‘Technology’, 2018);

[Statement structure correct (Cotrect keywords + correct field names + correct values)

2 marks;

Overall completeness (Correct keywords + correct field names + correct values+ correct
use of quotes (either ‘ or “ }+ semicolon(Exact Answer))

2 mark]
no other forms of partial marks
=total 4 marks]

[TOTAL FOR Q3 15 MARKS



6. (2} Bdov SUn et el efSt anest 868 Guie¥n. Lot {uBedn BUD mw (bo 3% g
{ et cundlE ool
qog¥ad EBST aing ooy vdo qug¥tou wlyy Cres. oo GO eyl Gl 88 qugbog
QY 9B, gL e D8sl qorBugead qmifd ¢endndide StomY Ceo et ot
$8xf sy soval.
o quiBadied Kegol ‘oukostn w3l wn it 6! ciud sokagem
©Ze3s mBneast

¢ V8006 seitimacd Quied.la: &8V alolouss drliixin iBdad ode cilaes
(OB 20080 EQTA dri(exys (2200 wracl uim

Giedl)
o 030 B82S0 DREG RED eOR el el ookaessd

Sk B0 (eedBy odn mtonas ofdt pryd
o8 ee o) RPE @i

FWURCIEE BStiguond ol BSekst e aog¥oos Bfus 30 wnl gBxleds ng AL sl
BRCEO (YY) CRD 03, & AL oo mg augny) ‘cogBud DEac ¢ttt S8R 5idSn
o3l wee 085 Lo qugl oy ‘guetod Bdnd (i cathzdr! GReon. geRsded
@O g =@H8 ofdueied §n Sod odyy (. quEEr) o89E sSuas e
&R 3D g3, oTYS wlTtoewd Dl c;:g)!-:ﬁfgb‘m‘&ﬁ & Bdpl alxen qOmeSs sio !
SED el e¥§0 e i mnbivn ‘o8 eldas Sdnd o€ (ohe HRSEE poaBn sued, |

|

|

|

|
g
i
|
!
|
r

CoRon 53008 (level 1 i @8 mOw

Fow ST B ceEPT SICEYR (Bo KIBY aten, qev® o 082 B 80 ® (= cdde
=50 9 um G cOTOBHA § quan : . :

atig co @ C® wrzvess, @j_&‘*’) ®Q®1 &2 ao eBecdd €8 Rua ¢xfomnn

A- Application,
-B- Ap;ilicatibq Acknowlédgerﬁeﬁf/Aciin0w|¢dgément
C-Eligibility Criteria

D-Regest/Application for Ele.'ctora'l List

20 - owﬁzedt 9 esz::’ﬁ@qu_ monfrad{;c.: | qamm S_OODG:J_ Sm:mr.a iOIE'I qé)mzsi mo@mjﬁ)zn ames ne Ig:p;&') qis'i.:.': I 5 1 ;



E- Electoral List

F- Request/Application for Residential Status/Confirmation of Residence
G- Residential Status/Corifirmation of Residence

H- Acceptance/Rejection Status

I- Interview Letter/Interview Date, Time (Venue)

K- Interview Schedule

J -Imtenview Scheduls

A- PBEOBL)SB

B

egosg@aszg;cs CR®» O
C

[

gg‘ggz;ﬁ 333805

D- ¥xJeer82 CiBedmd @d@@ /"ﬁ)\,
- eﬁysfe;eaosza C1SB3esnd | "
F- 286 5HP5L 6D 6GE @ueerin—
6 5%8s DRRGHES — ~F o -

" H- 8@@255@25525?@&5 € é)é)/ﬁm?zﬂacs

[>-2l7)
eségéa 8525 060 e B!  a8xleens0 15 ded §8w/esD9D
ClelalolS Eﬁmmécaaﬁé’éomw 3 q’“ SN -

K- ee@gﬁ) 6525%@6 2533@ 80@H
) g0a®m6@ed ciednd
[Each correct 2 mark =5 %
+ % for completeness (all 11 are correct)

= 6 marks]

(b)) () odof wbOm 8D BgeuS w8n Om mlicd¢a (functional) wo VAL IR
(non-functional) @Oasms 4o g @O sdecmd LEER B,

Functional requirements : Any requirement which specifies what the system should do or provide for
users/ they related to the technical functionality.of the system./ function is described as a
specification of behavior between outputs and inputs/ behavior (output) that a device or software is
expected to exhibit_in the case of a certain input./ desired operations of a software, or system’




o 83D DR BINBS mAES) dFler’ ROWUB 60T A eexles] NI
esed 3Oz 8ERED Pdwnmn 60. 8D POEBDN ¢ BENBEES

BT nESDENDN GG & erStdB MBc/geIry BBeB IS BBED
888581c825)932 6267 @agzenszs B2 66532 #1856 C sy BRI
B s BBOIDag 220055 53 60T 8ERBEH 23 DEI68166:537) D) 6OEHED

e Non-functional requirements : Any requirement which specifies how the system
performs a certain function or system works /They describe how, how well or to what
standard a function should be provided /nonfunctional requirements describe the
general characteristics of a system. They are also known as guality attributes. (Include
service hours, service availability, responsiveness, throughput and reliability.)/define
system attributes such as security, reliability, performance, maintainability, scalability,
and usability

o 083D 62102 Dwrm: BBEO B BENBewsS B DM emeeds?

50262013 3B Bes1mSsierd emeede? $xiry DOEE (5O ESAED 6209
3018 9B} 6299568 68255 MHEENS OB ¥OBB2ND 218z BeSes @pe?

383z ecens. | 285D 620z PDWEEN BENBEH g CEBes JWHS WER.
8SRID 62002 BN BERRENH HBBD cBCBEs GRS B (G2 ©efD?
BB D), 6edDI CDIGLH) 5DV, ©2NBOL DB 60T YBHNO ¥Dr1even; BENBS
BB 9O WSHesle , ¥BDIS epSDe® DD, e JeDrEsdsID DD/ SIS

CBCIBED, 62882108 DD, B3O DD, WIB5eID%E, HATRBEES 9125529,
1B36® 0519, 10m6 S 83D

[2 *2 marks = 4 marks,
No partial marks less than 2 marks,

Total= 4 marks]

(ii) 2o»ORwm (catalogue) 18 0680 gocd BBED, ewidm e-D1&Ss (e-commerce) ®O8 ddrdum
£33 3 quo® DA o DU @O ghmsmn (BEROS ven gPed.
A -90&D5c 820 s.cafea (characleristics) 0@ g0 ©01edd cob® wem =88cmd
eOSSHD @) 29

B - oqofic Bon® V8 ulxzpdn G o gn HO

C - odihe vopedss 0dn 55630 v 89

D - w030 B827 D85 (comments) ¢§8un 8880 ow et c8Bcoesied 8Os Buted
oBBceod §HED e &

E - &dcfo 3¢ 510928 0fied b ¢ 08 (un 3dsén 8a g 8O

F - 0@ (88 wodd BEag oi® 18O (wish list) 230 8a »Edn o8 oddhens
3380 eBBEm0 abdtd 2 &8

G - 0950l ;B &3 A O30 o8B0 adENd s &9
H - 0dd8c cEoed oio 24 ©, cBecd 8m 7 © o BuedB § 365 ® wdn ng oS 88

1 -e83co 208 w1 §doq v c8Bemutied ndswiOa (authenticity) owgs; 8580 mB
Bo g B8

J - e oty oB8Bemods (4 5od, Bodd, d88T8 4a§) aemo oédofed 858 (customized)
edeces (versions) B8c gyr 5O




Nonfunctional requirements

Z
B,C,E,H,) \{‘,7

[Each correct 1 mark,

Each incorrect answer reduce 1 mark,
all written 0 marks

More incorrect answers than correct answers 0 marks
Total = 5 marks])

{Total for 6(b) 8 marks}

[TOTAL FOR Q6 15 MARKS]

**Important**

Information for Chief Examiners of the panels: Please fill the
following table and include any amendments made at the chief controllers
meeting held on 9" September.

Check List
Question Amende Amendment Made

d?

1. (a) N

(b) 0
© g’

()] O

2 (a) 0

@@

(ii) O

(iii) 0

(iv) 0

(b)



©

3(a)
(@)
(ii)

(iii)

(i)

™

®
1)
®

(i)
@ii)

(iii).

5. (a)

(©)
(i)
(ii)

)
6. (a)

(b)
(i)
(ii)

ok ok ok ok ok k k 2k ok ok ok ok ok ok ok ok 5K



