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(3) ea@o�·b6. qe:>w eero ¢yea
(4) ei@.m'l25)o, �a,:1®� 'ffiro q0w
(5) qe)w, e,a9 e'.leD £3c.:io@ZD

' ' 
I 

.... ' 
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24. A e1.8d'toJ@� q1.B @zsxi6�61. o{oB :0bro e5c0 B ez8dt>J®e, q1.B ®d'?5)oJl'.5')@� C".iJ�6� �emi; �c�;.

25. 

26. 

27. 

A e,ro B cz8d'toJe:>e qz§ q8ZD@ qoo 0fil:i.t;,i 9�9 <Dze8@ @%5):1'6v.1'25).
• 

t , 

' j .-----------

---

�----�--

A �c3a5Q'!$ B �ad� 

Al - 1856-@!ii esw:ic.5. o{w£3ci
(Decision Support Syste1fiJ

A2 - �m?5)b'©?5) 2S)@@25):i2S)6-@!ii e{w§c.'.l 
-- (Content Management System) 

A3 "'.' (,)�@c;� re12S)9@ Q1w£3c.'.l 
(Transaction Processing System) 

(1) Al -Bl, A2 - B2,-A3 - B3
(3) Al-B2, A2-B3, A3-Bl
(5) Al - B3, A2- B2, A3 -Bl

Bl:_ 90� c:te:>e» q€lvoz:i:l e3�® co;i0/:S$i::n;i�m 
£6®, 2531':5@:i�c.5 i:S6@ e:ieo 2::ll@®isxii!Sld�c.'.l 
i:S5@o @W @c;25) o�6.63c.'.i§ 

B2 - q)@C3i:sl'@9:i&32S.> �'tG �0@o6:( eo961,025:l 
o{�£3c.'.l§ 

B3 - @e'.l£i3ro�B2Sl c;�?S) @?5) o<im®0 e3��®
• 906:Szs,dmc.'.l e1�<0:i c;cll5) esro v�@d@�

@®0e® �2.S)JQl{;w l?;S)6m o1w£3c.5i:S

(2) Al - B2, A2 - Bl, A3 - B3
(4) Al - B3, A2- Bl, A3 - B2

o1w£3 e:ioe>b'wm '50m Di@ (SDLC) q:iz:s,a/53 m®&mQ®<.:Jm oa:il5) �@zn ��(3a/c, £e:>t6� 't? 
A - 9£>e:r, (agile) ef:J2S)a£3@�, @©:J��eei e5o0b'wmc.'.) tsl@ @c.'.lJZS,J5 ®a�:>o<D0C �£):i (?}'2S)JQQ 

. &36wi5)6@c.'.lm ©d'e:>:ic;:>c.,2:l)c.,:ic) eQl:i @c;� Ct®�. 
B - ·q0©J.5%5):i0w©G3 09 ®'0me:i'zs,@ t:0�1SJ:i �c.:ien8 qotDa63@� (waterlall model) eeo9e€>m 1ye:> e�o©l!:5) 

1Dl£3 -c.'.l.' 
C - ed0:i<ioc.:i?.S>aio©G3 qm25lb' @C5:>tS>o6cl0@c.:izrl' c&b:lo60 @eo;?;SJa£;3 (prototyping) qol:5)a63c.'.l @c.5:l@063 

eal<;eJC5 _ro1.£ c:i. 

(1) Ao@&
, (4) A6ro Bo®� 

(2) Bo@�
(5) A eiro ,C o®�

2:llol':5e5@<'.fw ®ZPo0� (non-functional) q0aa:l'.i)!;)o e1w£3c:.5?.S> C52,@!iiocl@2S) coez:sl'<!S� ���a:i 25)68. 25):ibca@<w 
©�o0m q0��l5l002S) .re�eoo C'iOro<;f�c.,z;j' e)�©m OOClZ»- ei�eom ts,e)6z;j' <i? 
(1) e:lcc23cl G:l7.0iG o{Q63e,:i a8@ets,@mc) ©COO� qt®�@c) 'u� G®�c.'.l s� C5.
(2) ®0o'.l qe:>�ed' e:it® 8fi0.d'® ts>�o6 4 z:sl' et1.�@25l �6�c.5 (load) ·eJc.:i �2:\1 c.'.l.
(3) ct-0o&efo ©elal cf�e'.l@d aBOlCJ2:Slo, ©'t.1@<;-m2:il67.E.)zs,ero ei8d�0i:sl' €ll1�®0 ro1.B el� 8toJ ctl.
( 4) ®ob'a:,Cl:>rn @1 o� oc;wti\c., t:sxJ5?5) 2S)<5W®25)2:'i)iJ • q0e:izs, ©�©c;� @t�®c) ro1� �c.'.l s� c-i.
(5),, ATM OZS,,@c.:i fil:Je}J::5) 2:ll02:5$�mc) 6€.sclat:l)ZS'.f ���(.:} 86®0 <gie::>. cGiJo�.,.; 8t.5J "'·

c;cl2S) GJ7.�©® ep.e:Da£i3z:;:i6@liic.'.l 8gQ)� 253§35'£3 q�e) 1!5a:J25:l e:i<c;rom �@25) �25) <D1�® 6t-e::i0ro� (DFD) &30l6� 
0w@w c;-? (�oel:it5-): A - _@oiS36 �.!5Xi�6c.52S), B - @CJ:i0�a:ii:sl', C - �cl2i- GJ@e:io0cl) 

(1) 0 ►11.ol s 1• .i I c cz) 11.al s 1�, 0 ►I c

(3) G2 -J'
o

[ • I ►I

►1 

I C 
I 

1-c

(4) 
1.0 

B 
C 

28, ·@a�J:SlOo© a5i:s\'�o0 e:i®&WW©C525'.f Oi:D2:S:l e:)�rom �OC>a ej!�©Om 63D-i.6� t)l:5}©25} �®i:s\' e;? 
(1) el'l:Sl:i@{w (integration) o6i:sl'@o0 m:i®ns)ll.©C.:lm �z:i:li::n (unit) 062:S)<SoOO ea6 8� ©l:Sl@b'.
(2) z:roe@o.gt::lo (black-box) oBmo©'e) @clSc:i 1[jft)· e:i:i®otn:13� 98@es:i,@!ii (:acceptance) a5�o@®�,ro:>e'.\25) �­
(3} ��?;S) ®�9-ee:i (white:..box) a6d�o@® �- @a�zs,oomc.:i2Sl <'.01,86@, a1w£3ceo eQ)o @�.m cp�:i� ®ls) o@�i:sl'

e.5{�®0 o5'i:sl'wo ©2:il@X5. 
(4) el'2SJ?.S> o625i'�a@El� e:5®�1':5� o�Q£3@c$ @o:>2:006cl0c5, e:i®d'tDC5zs, @Ce.5 a6�&.3 @2SJ®b: _
( 5) e{w63 ( system) a5'2i�:J0 reo@:i25):i:i@c.,w eesDi<:;3c52:ll gtD@ro� (user acceptance) o�cl<l!l:J0D a9ei S� @tS:l®f5.
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29. a&1m c;�e.h e,1£3 ei@Q.l2s.)wiS):) e8aoozs, e8cl�� (1;elational schema) e:icts>:i @cID�:
Student (Studentld, StudentName, Address, Gender, DateOfBirth) 

� . 

•

Study (Studentld, Sukjectld, Grade) .
../ ' , .  

Subject (Subjectld, SubjectName)

@ea, (Student) esw e)I;!)<:$ (Subject) �t:)):it:56 qts:ld ro®@IDwiS):>0 253e>i�0 2536to-®na> BS@ Wfi'.iW:J oenl5l w""o'.lw
�@2S) �l:5:io�d e:i®@wOiS):i oieroow� (ER diagram) 0@o.cl £::l�S &.� <r_?

W�(S): L ER cS.ie:ie:iDw�c ti2m:i�0 qi� cfzZS)@.cl.e,o6clc!!l�·(attributes) d63h:it l c.5.
II. 'study - �@G)t,)(,)1�@

(1) Stydent
1 

. Subject 
1 

(2) student �ubject 
1 m 

(3) Student Study 
1 

(4) Student Study 
n m 

(5) Student Subject 
m 

' • @0@@q;ro1c2Sf ��ro:J e:ii:5,ro ;t;S>02S) • B'r @iS):io�oz e{w£3<:5ts>. �:ivl;i) mi6� �.clm ec��:iaii92s.) qt:5w e)G.G-a>ID 
c9c.b ml5i e)� §63e:iC525:I' aro251. c;:i;�e), �@ 013J l:!)::ie}l5l 7$)0 qo2:i) 30 £3<? 32 '1�0:i 9crl'��e.a 8�'11 e:,e,ca2S'.f�. 

Customer (�i:s>al:>) Product (GX>m;IDai) 
Cusld Fname Lname Lo�ation .Prod.Id .. 

.. C00l Saman Perera Dehiwala , . PR0Ol 
C002 Kalum Gamage Galle PB401 
C003 Shiromi Silva Galle PM025 
C004 Kalum Perera Kandy PP009 

Order (qu;1��®) 

Orderld Cusld OrderDate Seller
i
d Orderld 

A0Ol C002 
• A002 • C003 

A003 C002 

.. A004 C004. 

. (1) Order: Cusld, 
(2) Order: Orderld,
(3) Order: Orderld,

� . 

2022-07-14 S001 
2022-07�14 S001 . ·:,; 

2022-07:-18 ,� -� . S002
2022�07�20. S002 

Order_Product: Orderld 

(4) Order: Cusld + Sellerld,
(5) Order: Orderld + Cusld,

Order _Product: Orderld 
Order_Product: Orderld + Prodld 
Order _Product: Prodld 
Order _Product: Orderld 

A003 
A00l .'

A002 
, .

A003 
A004 

Nam� 
Refrigerator 
-· Blender

Mobile Phone 
Inkjet Printer 

P.rodld. 

PROOl 
PR00l 
PB4QJ. 
PM025 
PP009 
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31. e,e!}/5) SQL gtDoaac., @c.,ocl®zs, �6e-@w ei9 gi§)c;o� �@d �- c;?

32. 

33. 

SELECT Customer.Fname, Customer.Lname, Order.Orderid
FROM Customer INNER JOIN Order ON Customer.Cusld = Order.Cusid
WHERE Customer.Location="Gallen ;

Fname Lname Orderld (2,) ., Fn.une Lname 

Kalum ,Gamage ., A00l Kalum Gamage 
Kalum Gamage A003 Kalum Perera 

Shiromi Silva A002 Kalum. Gamage 
Shir<?mi Silva 

., 

(3) Fname Lname Orderld (4) Lname Fna01e 

Kalum Gamage A00l Garo.age :Kalurn 

. -

Ordtrlcf 

... A004

AOOl " 

A003 

�-- A002

_Orderld 

AbOJ ' 

Kalum Perera A003 
- .. 

Gainage Kalutn A003 
.- 7.• 

Shiromi Silva A002 ' Silva Shiromi A002, ---

(5) l'name .Lname Orderid 

Kalum Gamage A00I 
Shiromi Silva A002 

Order 0G20 e51e£ll@®� arol5) re,.-;enm �@cl §e>io� �?. ·_ 
(1) Cusid coed@.@liic.:i (attribute) @©m 0GJ@e) t::':ld ad cbe"{;iskaoID (tuple) q2msrne) ci,�25):>©�.
{2) 0GJ'0 �$ g6@ g@.25) q0cl6o@e:i (First Normal Form-INF) ei©�.
• (3) 0GJ0 -e%3 ®i!iel� g@l'.:i) <J!0cld::i@e) (Second Normal' Fo011-2NF) • ae:lB!i.
(4) !!:id �d eo8@f$)1\!lwc:.Jo®«i' ,n.@lii2® ro9610� e@mem·qmID2:l •e)��®l?:Sl01©e:.i� 15€3�.
(5) elcs.:J0 e:io9�15) go�©l?:Sl_ c.:i�6JSm (composite primary key)-ei@We)2S) @0.

9®tmsiO-EliiC.:l (normalization) e:Jo2S)(30c.'.l -ei®@wwe-i;aw e5�15) -e.5�WW �@� 925)0�/c.3_ �e)l�- 'l?.
A - �@§ g@� �Ddda@e)� (lNF), ElGJB 152� q1i§) oo@:>�2S) coecl�� {atomic attributes) �005 oo@ 

��-
B - @{eJ2;5) �®m qe)¥6�� (2NF), g:>d®zsi c:lt)JO (primary key)@.tl) eoez:s5@�0e epa@2SJ C,Olc:.Ji5)23)�:)e) 

(partial dependency) �m � �@w. 
C - .@�025) 9@,s) q0cld.o®el� (3NF), eoc;di!!!.@lii0e �o�:>m63 oo:>c.:id.tll.tll:i0 (transitive dependency) 

@e)oi 00@ ��­
( l) Bo®�
( 4) B -earo C a@�

(2) A e5ro B o®& 
{5) A, B �� C SctJde@ 

tsJmo�d -e.!l®@wwm� qozs,s&32SJ0.@liic:i (ER ModelliI-ig) e.5@@mw�ctJw oes:,e) re�©m �®25) �2:5):>(l;i/C.5 i30c.� y_? 
A - i;�C f

tl2moe5d."5w (Weak entity) 25Se>cl'�Z5)ob°6c.:id @15,) d�o oe>B. 
B - D.;goo�2;5)-l?:SlO� eY. coeew�aid ( deri vedattri bute) 0C320d �, ca�.@liic.:icl @ee,'.) i36fo�c.:i @el. 

C - �.tllo�di;.:izsic> ¢;:m® ®:��:>e-e:;� @�-q<Dc:,,. (mulii�v�1Je) eoed®�¢� e5ro e:io96'$2?). (composite) 
cacd©.@liic:.Jzs\''�&locs.:J ©c.l; �1'8 c.a. 

(1) Ao®�
( 4) B e.i© C o@-€15

(2) Bo@&
(5) A, B �ro C Bcoee®
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35. brotD �1!5):>e:56 e:i®.@�1!5)::i 6-ioe:ic>eo� (ER diagram) ®8:d S9:d 9-dl!S)z:s>::iee,:,t?>:d @e,::i� <3'1)0©��0 e:io8{cJe,:,d .
616-io-®iie,:, l!Sl08. � en§ �l!S)oe:56 e:i®.@:dwl!S)::> 6.-ioreclc0� e,�ro::i_ e)e)o� E�E 0az er8clt:SJ� OcOtD ts:Je)6d c;,?.
eec)a)es:,: author - @G@l!Slv.'.l::i, book - @Ool!S), student:_ ©�:i,e,:,::i," write-(§�®. borrow - 1!5);01!:ll:>(31!:lle) ©1253®

m 

(1) BOOK (Book Id, Book_Name, ISBN, Stu_Id, Aut_Id)
STUDENT (fillLI.d, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut Id. Qualifications)

.(2) BOOK (Book Id, Book_Name, ISBN) 
• . ·STUDENT' (Stu Id, Stu_FName, Stu):,Name, DOB)

AUTHOR (Aut Id, Aut_Name) • • 
AUTHOR_QUALIFICATION (Aut Id, Qualifications) 

(3) BOOK (Book Id, Book_Name, ISBN, Stu_Id, Aut_ld)
STUDENT (s.t!LW., Stu_FNam:e� ·stu_LName, DOB)
AUTHOR (Aut Id, Aut_Name, Qualifications)

(4) BOOK (Book Id, Book_Name, ISBN, Stu_Id; Aut_Id)
STUDENT (fillLI.d, Stu· Name, DOB)
AUTHOR (Aut Id, Aut_Name).
AUTHOR_QUALIFJCATION (Aut Id, Qualifications)

(5) BOOK (Book Id, Book_Name, ISBN, Stu_ld, Aut_Id)
STUDENT (S!!L.Id, Stu_Name, DOB)
AUTHOR (Aut Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut Id, Qualifications)
BORROW <Aut Id. Book Id)
WRITE (Aut Id, Book Id)

36-.; � .eti.B e:it�l2l e:Joro61:d gtsY.J�l!:5) tnd@©::i6ci@c., (algori,thm) 
e:i®.@:dw@c.,:d oeoZ5) re�ro:d :t'.B®� glfil:>13;!/e,:, �e)i�· <t? 

A -o66SeZS>c:5:>@©:d e:ide:>od o®-®iiw ep'1:i25:lc.,d ©223 
ei@GlJ. 2.5)11:S) 

• B - c:rid@©:i625.l®@c.:f gl53<;:i25:lw (output) e:J1@e'.lc1®
9©el. 

C - c'.:f:rt:SJ� �6 qi153 Se,:,§® e:Jo@me:>ci elts,t:SJ0 @®® 
�lG©©:l�p)®'-' 9153'10�.C., z:s>68. 

(1) Ao@&
(2) Bo®&.
(3) Co@�
(4) A e:Jro Bo®&
(5) B e:Jro Co@&

r = r + n 

a=a-1 
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37·. arom <t[cl@e:>m o@t»w @clts)©d' qoq_:>25:lc.:} 25 � eJcl, gts3c;o�c.s �®cl ®eY .<t? 

.x = int (.;input ( ) ) 
X ·=> ( � % ·.( X � 21) ) * * 3 
priri'E(x) 

(1) 0 (2) 1 (3) 3 (4) 12

38, erozs, ,�ti\'�e)25:i o$ti)w @cltD©d' 9ts3c;ab")C.S �®cl @De;? 

def fun (par�l, para2): 
. .x:::;foo ( pcira2 ., paraf) 
return.-x 

def foo(para3,; para4): 
return para3 - para4 

result,.,fun(2, 4) 
print( "Result is " + str(result)) 

(1) Result is 0
(4) Result is (2, 4)

<i) Result is 2 ' • 
(5) ·Result is· +2

39. arorn �l':Si®e:l25:> a8%5)w @cll5l@d gts3c;az;')e5 �®d ®eYc;?

def f.oo(name, age=18', address="Kandy"): 
print(name, address·� age) 

foo ( "Nimal", 2 5, "c.olombo" ) 

(1) Nimal Colombo 25
(3) ·Nimal, Kandy, 18
(5) Nimal 18 Kandy

(2) Nimal, Colombo, 25 •

( 4) Nimal Kandy 18

40. arol'S) ��@0m e,825)w @cll:))@d gi!s3c;ome5 �@zs, @De;?

numbers=·[ 10, 20 i 30, 40, 50] 
. num.bers . pop ( 1 ) 
·numbers. append ( 60)
rib.mbers .pop ( 2)

print(numbers)

(1) [10, 50, 601
(4) [20. 30;40, 50]

(2) {10,.20f 40, 60]
(5) [20, 30, 50, 60]

41._ . orol:)) <t[tn®0m o815)W ©tn25l@d 9S1:cozs,c;.5 �®� @�c;? 
. .  

(1) 18

val ""- 9 
for i in range{5)t 

for j in �ange(2, 3, 1): 
val + =· 1 
if ( val % 2 ) =""· 0 : 

continue 
val +"" 2 

else:,. 
val + = 2

p:i:j:nt ( val ) 

(2) 24 (3) 29 (4) 38

(5) 25

(3) Res�t is --'2

(3) [10, 30;. so� 601

(5) 39
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• 42. 081:»� @25) ee®&�w©al2S) Oc'.le) ee<c;w� �®d �e)i� e)2S)�2S) �?
A - e825)w @Jo)c.'.lti'>cl q©c.'.l2S) e:i@wc.'.li:s> cft63 c;�25) e:>�ei,c.'.)� (data structure) �25:lmCD@.25)"5. (return) �@ 

Wt8 �;. •• 
. • • • • 

B - o8l5:>� @is,,m:st �c.'.lcl £38� oc5o®63 c.'.lte'.l@£3in @is,060 mo®m 25>@ c'.lt� o. 
C - 0825:l� .@ZS)c.'.lzsic) oc:5:i@tlb:t, qts)wzsi (value) ©ro1 ©c.5:>@Elzs:f '(reference) $-c'.l1 @eee OteJc.'.l c'.ltfS3 c.'.l. 

(1) B o®-€Ei (2) Co®� (3) .A eero Co®�
(4) B cow Co®� (5) A, B t.ec'.l C eoc.'.lc!C®

43. ooc5c.'.ltl) cn63 e)€>mwzsf �d@elm. cpZS>o6w @e:>md' £36'® ee<c;;;oo oeo� �®m HTML CEC�. �o�� is,IS c'.)ti£ <:i_?
• • • • • ,. ' • .  , + , . '• ' 

(1) <i>, <em>, <li>, <bt> (2) <b>, <i>, <em>, <hl>_
(3) <b>, <em>, <sup>, <Ii> (4) <i>, <U>, <hr>, <:sup>
(5) <u>, <i>, <Ol>, <b>

44. orolo) c;td@e:J25) HTML @?:Sie:i @-®iffiled' g.63c;om.c.'.l �@25:f @el c;?
<dl> 

</dl> 

<dt> Vegetable </dt> 
<dd> Potato </ dd>

<dt> Fruit </dt>
<dd> Orange </dd>

(1) • Vegetal?le
• Potato

• Fruit
• Orange

(4) 1. VE;i.getable
Potato 

2.: _.Fruit;. 
Orange 

(2) Vegetable
Potato 

Fruit 
Orange 

(5) • Vegetable
- Potato

• Fruit
- orange·

(3) •: Vegetable
Potato 

• Fruit
Orange 

45. HTMLeero CSS w®@znw@c.'.lzn oroe:i t:5)06 gl:i):iGa/c.'.l �Elt� fc?
A - HTML qo© (elements) .636c.'.lZS> �cl 25>@- 82:i:l q:izs,060 CSS �:ioo@c.'.lzn e3e6'25:lc5 ZSl@-. WtlS w. 
B .- HTML 89 £3&3oc.:i2Sl e;eoe:10 (style) qb6c;ti:s>�®a. @o&:36 (external) CSS ��� 25)� c01£3 c:i, 

C - f!)'l:;) HTML qo©ots>o (element) e;eoe:iC.'.l'l:;) ®c.'.l�@a @d'�a:,25) (inline) CSS t"O:>eJ.til ts,@ tot.63 c.:i. 
(1) Ao@� (2) A e:1c'.l B a@& "(3) A 6ro C 6@& 
(4) B rec0 C o@.8ii (5) A, B e:ic0 C 8c.:iee@

• 

46. efa53zs, qQ:l3:iom qoc.'.l15)�@d' @El� qfile;c.5c) qwe:,®@m'wz;s:,ozs,' (hyperlink) ��®0-@liic;.5. §0-�0 ®c.5:i�:>($):5) ro163
HTML @zs,'25) .®d'�c., orois, z;s:,eiod �? (©0� q�®@d dz:roimoB. ro®ocl �a;l'e;>:ic.:iz;s:,e;, (URL) http://nie.lk ®eJ.)
(1) <a src = http://nie.lk>National Institute of Education<la>

47. 

(2) <a bref = "http://nie.lk">National Institute of ,Bducation<la>
(3) <a img = http://nie.lk>National Institute Qf, Edqcation<la>
(4) <a href = "http://nie.lk"<la>National Instit_ute of Education>
(5) <a src = http://nie.lk<la>National Institute of Education>

PHf>@ qo'oDi:s> (array) ©©oe:l�t©®a orozs:i z;s:,e)6'l:;) rooe325) 25.l@ c'.ll� �?
A - $cityn = array("Colombo"); 
B - city[] • = "Colombo"; 
C - $city = array("Colombo"); 

(1) Ao®�
(4) A eeeo Ca®&

(2) Bo@�
(5) . B e:iro.C o®�
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48. • MySQLi @c.o:1oe6:ro �©co (procedural method) ro:ie'.l25l. 2:5)0@25) Employees (1!1e.1e)i:5l@ai) .�® {ZS)z» e5@Ci:lCOO.
e5@Ql25:f.w�@c) ©<5:lCi:lID25)25):) qe:5w e:>G.,@:C.025) e:i®�es� ts,62:5:l c� PHP e,oe-{csa:>e)8cow. cic:0�. {J.25!@�. �$ @.
@ e:iro © 0cl2?)1� eoe,® e:i�roo 0�:i� 9�9 e-c6�@.·s@�� <tt�®e)2:5) ·0o�c.:i �@w �?

• � I 
• • • • • 

<?php 
$servername = '' 12 7. o. 0 .1 ''; 
$username = "username"; • 
$passwor.ct .= ."passwe>rd";. 

?> 

�conn = mysqii_connec't;($servername, ·$username, $.Password); 
if (!$conn) {· 

die( "Conne.ct.i,on. failed: ." ... mysqli_connecit,:_e.�rpr:O), 

.$Sql = "CREATE DATABASE __ @ __ "; 
if •(mysql;i_query(_@_, ©_·_.) ·{ 

echo "Database created successfully"; 
} else { 

echo "Error creating database: " . mysqli�e:tror($conn); 
I 

.} 
mysqli_close($conn) 

(1) $sql, $conn, $Employees
(3) ·$Empioyees, $conn, $sql
(5) Employees, $sq!, $conn

(2) $conn, $sql, Employees
(4) Employees, $conn, $sq!

49, �ro25) i?S>e)c5 gi?S>acsa/c.:i �0z.6� ©� �? 
A - �2:5:lo o0B2:5:l w�� ee.J!Sle:i2:5:l0G (microprocessors) 8®tD ro1§c.:ioe)� @m�'5e>.o·(Rr�®0' 2Si�o25)o@ 

o6ro�2:5:lco ( quantum computing) e:li?S>cloc.ow e:lc., rol-6, c.'.l. 
B - e:io�e:5� ©10§ eles�@ e:i<lcro:i 2510 o6ro-@lii2:5) cpllS)aB �m:ie:>2:5:li&'l®c> ti1�� ci25)0CielG (ant colony) Bt5c.:i:i 

0z. i3 cle:>:iro:ieli?S> esoS{B e:>:ieltD llS)@ roi� co .. 
C - el©cl@� o{wBc.:i2:5) ( expert system) qiB ��®:>251 �25)6@ (inference engine) %5.>® �d� ©1�® m�ro:i 

��® o:i�25)C.02S) (lmowledge base) qz.§3 zs,6z.� • (facts) ro:>e'.lts:l • 2:5)6@ .. 
(1) A o®.$o_. (2) A mro Bo@& (3} A m.:p O o®& 
(4) ·B �ro eo@$o (5) A; B mro C-Sc:.lee@

50, ··Oe!J25)- .��es,zj' �@2:5:l !::)i?S>:>csa/c., i30z.6� �? 
A - e-0:i&e:l:l (e.:commerce), w1�@2S)6i0�.e,ro ®��®�dz.025) qts:ld ©ID'DBZS) q�tDe:5@�q-�0® iS6@9 

�6@cl 2:5)68. 
B - -@:ib'©©ts:l ·•�e'.}@w. q2S)dt5J6 �C.5 • e52S) ( credit card) &3/!lwdz.©© Oo©@ �625:162:5:lCOO ��06d'a@�cl 

• woel�: 25>@ •el5v� ®de,�c.:izm {One Time Password-OTP) coie5©® 9w:i2:5:l �d®� - e>�@ztl i?S>:ifiloZ5l
&3@2:5)6i '({:25)c:> So2:5:> cl6:imc.:i. ©��:i©z. �@a�

C - Bitcoin c.,� 9@@ qZ5l6:i5- (virtual)-��d e;'wt:ilwi:S. • 
(1) Ao©& (2)" B e!i®�- (3) :co@&
(4) A ee.ro Co@� (5) )3 tero (Do@�
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� tfJ{jj}t:iJ@ (flWdJ / (!J)@U ufi/u4!f/t,lf}LD/J./6/JJLUJ{DI !All Rights Resenil?dj 
Ill @01:i)) �15))(5) 6(:0J/)(l)O/!lalel),el � @01:i)l &Jro oi;;oJt) " J(l) �0)1l1l)0/!11llel)_cl. � @o� �)(l) <ll;,OX)lllC®ellel),�@61lll\J6i>l1£u uft'..6lll6� 160l6ll'llffiB;61ltD ia)Gl)JBJ&na;U • ;,;i u 6'll6l<llrffi<B61tlb @61lll\J61S>a;u u,ri:.�/i; _ ¢isn@rlj;i£rnw
DepartmentofExam.inatJons, Sri Lanka Department o . . • PepartmentofExaminations, Sri Lanka
� @Ol:i)J 815))(!) oi;;OXl(l)o@lillll,8 ® @o!llJ 81S)Y.ll ff���f,.a,,�lbllll.�� �Jiloji)J,.� <l<;Ol1llllo®1ll01,El Ill· @Ql:IIJ 6ts>Jl5!' c:Jr,Q)()tllo®alo;,E>,/al61le\J6'JJB;u u!TL6ill1F$ g;i6'll61!!lll6a;61ltb @6\lib16'll<Bu'-'!:f�fflift"�,lil-,MA;�•���!W-1�J�.Jt,�1a;a;6!nD t!l)6\lll\Ji.lla;u. u!Tt'..illl8'� /!ll61S>6ll'llffia;61!1b

qw:i,c.,z, ee:>� e,ooBts> a� (ce,cl ea�)" e)f.Oa©c.,, 2022(2023) 
a:.6\1Eilllu Gurr�� $6!Tff$6!JLI u�!J (LJu� $6!J)LI ufL6ID8', 2022(2023) 
General Certificate of Education (Adv. Level) Examination, 2022(2023) 

@mJc5�c5t G)J mmbJ��m O)J·� 

11 (I III !l( • 1) $!)ffi6lJ6\), Gl$!)1TL�UfTL6\) Gl$!)1Tw}®)JLU6°illUJ6') II 20 S · II 
Information & Colllillunication Technology II . . . • , 

extlJ 1:5Ji!D@ q®mO ��® f:»l(9CO 
(ZU)6U�B:> 6111T cih'.!4 (8!!i1JLD 
Additional Reading Time 

- ®�a5-� 10 �
@607[1)1 LD6lRJfi/i5tlf/UJff6VI..D 
Three hours 

- 10 [6lu5lLffi!l:66TT
- 10 minutes

q®a><) � �@Q � O�Gl �� g� ®tro()3 <mBJ®'>oi ��6t @� g�oSc)Q �mg� 
c.,oc)�mai =,Q <m�®Dm ®�. 

ei�mm: 

. * @@@ g@m O@Cl 8g 14 is,251 9w.!;;) e-e'.l.

* @®® g@m O@Cl A eic0 B c.:im @ZDocld 
®<t2S),!5)25) £)W2S) ©�. @e!lJ0d ®(;.e!l0® �Cl@2S) 
ZDO(:le'.l Otal �-

➔f,. <D-EmZD Clt;)@ IDOV2S)(.:lc) @ID @(;.@ ®m)@i@@.

A @e!lJ0w - e�mmm o�:i: 
(8� 2 • 8) 

* t.3c;;:i�® gdm0ecl B�-1:%61 @®® O�@�® 
el0Cl25125.l. @©Q) 8�6l, g@25). O@®d' cg>fil 
el(:le:lO en£ .!;;)12510(:l <'.3eJC'.l 9� Cl. � en£ <g>e) •• 
g®o-E!iie'.l ag�ol '3e;@c) g®o-E6015J QJ0 <c 
�b°ee 8�61 i:ileo@.eo©dod� @mo025:> '1J0 <c 
el(:l2Sl25125). 

B @e!lJ0W - OOm:,: 
(� 9 � 14) 

➔* @®® @ZDoclt.5 g@25:> � ei@�2S) @e'.l. @251 
g@m tDtooe!l0 o@-E!iiw 8�6{ OOC'.l2512S'.l. ©@ 
e5�c00 ooClm eQJm ZDfil�S oovE,v 2S>62S1m. 

�* 0®95� 9@25) O@Clcl 25)CJW2S) ZDOCC.:l q0ei251 
� 09 A e:iw B @ZS>oocl �t:iS 8@02,0t Of;!!Glf.l)
em ®C'.d, A @z:;)oc)o ce:J251 63@'1J� e� q@-Eliio, 
VIDO(l) moeoBo63cl IDOO ®<t251i5). 

* �25.) O@®d B ®&ro0w o®NoooCD moeo©0� 
8c)J:5)c) ©©25.l Clo@c) @i;i)c) q0e:i6 en.!;;), 

o0f:iSl!l}es)C)0t� g@c.5.1dmc5 
�® O®� 

@�e)t& Of;!!Ci:l �tD3 
®t:l)JE)Q t;;!�(l?o� @i@©� 

I"°"�.., .. 
1:fl:l2®0� 

e)f;l)O),C) 

I 
czs5!5)6 o@ ocrwll!l2Sl 1 

Czs5!5)0 O@ o5°2:if@25J 2 

Gl:i2� o5"cl@o 25J®@ 

qwd@�o 2SJ@@ 

1 

2 

3 

4 

5 

6 

7 

9 

10 

qe>w:im@� 

W-ol:lf:iSa! qoe!lGl

, 

I 
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A @r:roc>w - c>�es'> �0a» 
9�25l G>CllCiD® 8�0l @®® �@d® -e:ioc.5mW; 

l. (a) Ocl:)25) t::l�cl)m HTML @cl%)) @-®ife)c, @e::>o) qcri62m90d (web bro�ser) ®©� 5�� (render) vD
q@dd§125) 9�"io25)c, q�m25:>. 

<html> 

<body> 

<table border=l> 

<tr> <th>Designation</th> <th> Contact Telephone Numbers </th>- �/tr> 

<tr> <td rowspan=2> Principal</td> <td> 0.61-2223211. </td> ,</ti:> 

<tr> <td> 067-5557772</td> </tr> 

<tr> <td> Vice Principal</td> <td> 061-5557771 </td> </tr> 

<tr> <td colspan=2> Common Phone Number: 019-2233445</td> </tr> 

</table> 

</body> 

</html> 

coDG>m: Ocl:)25) 2:S)e) cy60{3m 't�e::>o etl63 @z:;)090 @e::>o) q25)6d9©e) 9"il5(l;)25:> qe::>2S>oaac, (display area) 
@et::) t::)e2:S)m25). 

r------------------------------------�-�---�----------------------------------------------------------• ' '' '
r , ' '' '

: ''''
'. .,'''' ' 

�--------------------------------------------------·-----------------�------·-------------------------� 

(b) qroXJm25)6 (internal) CSS -e:i@m (,)@cl) 0625) (group selectors) @C5:>"i:im2§3@sf Ocl:)25) t::l�cl)m HTML
@d25)o :mle::>25) 8om25).

<html>

<head> <title>Cascading Style Sheets</title> </head>

<body>

<hl style="color:blue;text-align:center"> Introduction to Cascading Style Sheets</hl>

<h2 style="color: blue"> css can be applied to html documents in three different ways ._<lh2>

</body>

</html> 

• 

• ''

''''-----------------------------------------------------------------------------------------------------�
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o® � 
� 

(c) w-0@ q25)5tsi90tsi @©251 el<'.t{� (render) 610'-' 1 © '!ltsiwzn HT:ML qo2S>a53 O@C'.l (form) e5G�251�. ooi�.

Registration. for Examination 

Student Name�[-----� 

Sl!lect Examinatfon Module: 

OICT 
O&glish 
□IQ

Prefe.red Medium:. ® Sinhal.a O Tamil O English

c:'f�O@ HTML @?5)25)C, (qe5®ge5-Elii) OcOtD <'.t{t5l@e). � 
6-tO'-' 1 63 <'.t{de0� g%53�aznc, eahCDt�®o
rov£30zn o� e>&, qiS &3clti)t251 e5®gb°-@lii 2S>62S1zs:i.

<html> 
<head>Registration Form</head> 
<body> 
<h3>Registration for Examination</h3> 

<fom ............ ="process .php" ........... ="post"> 

<div> 

<p> 
<div> 

Select .Examination Module: <p> 

,."name"> </div> 

="module[ J" ·······-········ ="IC�" /> ___ _ '<br> <inJ?Ut 

<input =n ____ _ ="module[]" ___ ="English" /> --- <br> 

<input ___ ="-----" ............... ="module[ J '' ="IQ" /> ............ _.;. .... <br:> 
</div> 

<br> 
<div> 

Prefered .Medium:. 

<input 

<input 

="language" ___ =" Sihhala". ---�./> Sinha1a 

<input 
</div> 
<div> 

<br> 

="---

=" language" ·········-····· ="Tamil" /> Tamil 

="language" �--·····-···• ="English-" /> .English 

Select Test Center: 

'----- name="Center 11 > 

-< ................. . 

<1---�-·· > 
</div> 

<br> 

----"Colombo" selected>----</ ___ _ 

--··--····=''Matara''> --- -<1----··.> 

___ -"Jalrna"> 

<input type="submit" name="submit" v.alue="submit" > 
</form> 
</body> 

</html>· 
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G@ .6lo<rl 
�li'.il 

(cl) <g>roZ5l (c) @2SJ00� e:i�rom qo2SJa253 a@c.5 ec.,o� (submit) til8@®m cf25)�61B process.php 01il)@oo\e!>.
co@{(l;lo08c., (script) @c.:iod®25:l @2Sl'?J'�. qo2SJati3 a@c.5 @e5o@ til8©®m a90· 25)@ (name), ®oQi,
(medium) e:iro �3© @w)3cldo25)(.'.) (test center) g(il1:5mz;)c., t:DB® qE>mXl @0. ©®® q0m;i:i%5:loB 0960�@
e:i�wo owZ5l PHP @cl25) o;i-@life;>c., (process.php) e:l®�e5� 2SJ6m2S).

<?php
if ($_SERVER [ "REQUES.T _METHOD" ] == "POST" ) {

$name = Sr··•················C" .................. "J;
. ;, 

$medium = $_ .................... [ " ......... , ........ " J; 

$center =$_ ........... , ....... [" .................. "]; 
} 

echo "<h2> Your Input:</h2>"; 

echo $ .................. ; echo "<br>"; 

echo $ .................. ; echo "<br>"; 

echo $ .................. ; echo "<br>"; 
?> D 

2. (a) � q163 e18cl��25) 0Dod 9�9 q8%5:l® @Z5l16o oroZ5l g25:lo!3a0C &3cl%5:l1m 960mZ5'l.

®©Q} oom@e ce:icl ©O@ ICT e3®C5 ro<co6Zl) ®�o'm .til&\o@<c@Zl)� ooe:ie E.clZ5l25:loGC.'.I 01e3�9-E§ 
t:D8@ 8-@6e:i ®ob'cs:><DZ5l 9clZ5l2moe 2m@®25)oZ5)6� a{w63od (Online Library Management System)
ro�m0o�@c) �6�t.:i ?:SJ6 cflZ5l. q0Ga:>:iZ5)o %5:l®m <cmz;)a- Ql0 e,aweaz;)c.5 25:lO®m O@@ 8"506 1$'(3e5 
o{w63 e:io0e5w25)o qoc:5®ro 25:l@ ®�� oo<D® 06&!1e2SJ q�61�1E�l5)cl (mobile userinterface) e5i:S) 
<cdl5) o@(ioc.5cl (database) e5&3%5:lB %5:l® o{w63c.5 o®�e5� 2SJ@ro. o{Q§c.5 e:i®�e5� til6@®w 090 
©�� qo(il1:5@Zl)c.5 oro o{wi53 cldooz;)c.5 (system deployment) o�roo ooe:i@e e3�roeo63J:%®o �ro • 
9clZ5l2SJoe 25:loe5c.5�}®itDec.5 ro@S)ro. ®Bm filZi>cl 7:SJ@ 9cl%5:l2SJ0<5 a{w63cio g@0(l;l e'.l® ro�roo e')cl e')cl 
om§ 2Slo®c:5C5o o6©�2S)C52fil 63�® 1f0(l;l:>:l @tl. 

9clZ5l2SJ�eci e:i�0 @aod e:iro �ro1�® 0oe5Z5lo Z5l@o�n�® fil�W? @25)o0 @ciod®2SJ0Zl) e56C 06Rle2SJ 
q�61@1E�Z5lcl e:i&3Z5l �dZ5l o�<cocicl �25)c)@d ae)§Z) @0 e5o25)e)�o@e'l� ®�IE �Z)©dro. 

@�: {�� e3@�Gaz;)c.5 (preliminary investigation), Z5lo2W®-@lo2SJ m2mX1mo0 (technical feasibility),
qo�825:l (!;!25))515)00 ( economic feasibility), ©®@ro9® csa2SJ:>:il5)o0 ( operational feasibility),
qoci!5.>2S325:l Ga2SJ:l5'5)o0 (organizational feasibility), cs:>10§ q�d2SJd2S)c., (problem
definition), a{w63 cldooz;)ci (system deployment)}

(i) 89m 2Sl�eJOC5@ ....... , , . ." •........•.•................... ®«D @Zl)OcS)l5'@cl 25)@ @�25) �Z)c) oe)£3Zl) 

9clm2S:loe o{w§ci sg@�0 qoc:5®ro�@ ��0d0Zl)0o �25). 

(ii) e®e;d 8®oe:i&\'Z5l e'.l@ oeo qo@ci1ci25:,cio fil6(3Zl) 06� g63eoro e-mo®1Be'.l® �ro�e-0� •

��roeo§�®a Sam$© @c.5:Jl525) ele:i�@ g§cl�e, ts,68. @®8� ©OZ550m@� 89m Ooe)�G)Zl)C)

2m6:/5) e� e3e:i1ri@® .............................. : ........... @Zl)o.®IB '1)08. 

(iii) �25)o o0£3Z5'l (idZ5l �@(io.c.'.l q�d ®e:i�e-® @2Slo0e:icl @ee:i tbo.®Z5l 2SJ6m@m 25)@ a®�cl

l'fO.(i�(l;l;c., :2:;i6Zl) e(i a{D63c.5 8g@<D25) f!Oovi» 2SJ625) @0 9e:l'Z5l?:SJoe 2SJ0.e5ci@-@liffileci g�® �8.

e-®@m e-om0me-m a9d e5o0�wz;)ro Z5)6Zl) et; e3e:ite-® ........ , ................... ; ............ . 

@25)o@c63 Q)08; 



AL/2022(2023)/20/S-II -5-
oe) ·oiCa;)
ti:BE)/;\\ 

(b) Oe:>25) � etl61 e-e@e w6zs:i C't �dtll <Dt�©® oc)ro25:i (DFD) <Daro eoo-®ie:> e:iod'90Zll @e� ©l�·@® ero�. 
i@e5:>zsiac525l® �610-eme.5 25l68.

ro�®l'.c7t325lc5z@d 

q1-em§@ 

1.0 

CDID©<;?2)�0l@ln 
(fl��® GlaJ® 
-e5W ID:>OCDl�® 

2.0 

4.0 

® 

1.--------1 3.0 ® ©ii.l.:;orol6®® 1--�------i 
oc)ro25:i @2':lo© 

roz86e':l® 
©<De:l® @roe':l® 
Bdis.iow e�oti) 

®e �cl25)o 

____ @_25)_oro ___ ____.D1
oorn6 

Zi>@®SlaZi:>6� 
cbt$rno 

® 

Ql0men: �· e5o@drne5 ®IDw i£€i3o®Dd "i25:le:>o q161 ab&.36 �'5)�d ( external entities) e-ozs:f�® 
2:D08. 

(i) ®,@, ® oro ® O'{iroo E>El:mS 9�9 q8is.i@l orois.i � qz§ e18cl�@0zs:f @is.i&oo (3G3W25).

@te3o51:52.e): {ehe1rno 025)25)� 635@, �zs:f@025:l'a6�, @roe':l® e�o@d 8cJoiS), ©�®<t�:1Si61_, 
©�@<t�ts:l61@d ud°'5)6, q8m© oot;)6, ZSl@©moZSldz, er@CeJZSl6I, q@e® ii\5®} 

®­

®-

(ii) <E>e:>tn � cti61 �z;:!'25) <Dt�® oaro@Z) @ZS>oo@� @wo08 (processes), @o@o tsJmoe5d (external • 
entities)t.!lro t:;z;:i'5) m@e:Jo (data stores) e:io@)So02:lS .®oZ):�J<'�l isi68 �?

@e5a08 CD�2)')

iw.J@o l!gZS)ol156 (D,em25)
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o@ tilooo •
OOe)ZI\ 

(c) (i) o@:iwz:;)d cldoo25:>c:i (parallel deployment) oro �c:i:i@i:5) d'doo25)c:i (pilot deployment) qZ5:l6 �-
qi &3 � <W25:>cli:5)@2:if {3c.'.lw25:> . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •. • • • • • • • • • • • • • • • • • • • • •. • • • • • • • • • • • • • • • • • • • • • • '• • • • • • • • • •  ' • • • • • • � • •. • . . ... .le • • • • •

(ii) 0o�o @od �® oi@clo (Commercial-Off-The-Shelf (COTS)) ®a�2:S)ooa,0e � 0:iBcsi:sf

(3c.'.l25525).

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::�::::::::::::.::::::: D 

3. (a) 0acl%:ilc.'.li:5) 0e5©e'.lCc.'.l <D-®i>25)c:i £3B®c> oro g&3'-'c:>25)c:J 25\B@ ro�ro:i gJ <'HC®<D:>52:i)@c:icl (algorithm)

@0�@0255 <Dil3® oc>roz:ii:sf qi�@c> q0ro:is @e>. 0al:5)Z5:l@cl qoc:i q:i'-'c:>25:>c:i (input) e-ero e@o@1. 

WOa>m: e)al:5)%:ilc.'.lW 0e5a:,e'.lec:i = 3.14 x qdc.'.l x qdc:i 

qo�o25:>c:l �-®ii roo@:iso02:if z:i® cfiC@©:i5%:il®c.'.l 0b'©e'.l(3c.'.l <D-®i>mc.'.l @moz;;,@ 8%52 c:i. 

&3cle) qi&3 qo<D ro%:ild ro�roo �o@l5) cf�%:ile5©%:ilo2rl <3c.'.l®w mi�® oc>rozs:i o®ge5-®ii z;;,625525:>. 

S = "Advanced level" 
Sl .= l1 IT 

for c in S : 
if c in ( "a'' , 1'e 11 

, 
"i 11 

, 
11 0 1' , ;'u'' 

J
:

pass 
else: 

-Sl = S1 + c 
print (Sl) 

.. . . . . . . ... . . .. . . . . . . . . ... . ?· · ··· · · ··· ·· · · · · · · · · · · · ·-
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o@ii\ooo 
ilMleJlID 

(d) o.oc!l ©IDo�02:i:> (text file) [A] qzs,ti)b°©25le5 25l0cl ooc!l ©IDo�02:i:>cl [B] 8clocl 2:D6@ @7.filt5:J@cl qo�.®ii Oil)�. 

cs18 C02SlC0251C5 2:i:>6®255 Ol:S:>25) e,�rozs, 08t:PID @25!'%5:>@cl &3cl%5:>1m gc50zs,.:n.

A = input( "Enter the name of text file A")
B = input( "Enter the name of; text file B" ),

fl = 

f2 = 

(A, ............ ) 

(B, .. ., ........ )

for line in . . . . . .. . . . . . . : 

fl. 

£2. 

f2.write ( ...... , ...... ) 

4. (a) oro%5:> g2Slocs;i e,�wo 08ocl 'E�E q8%5:>@cs255 � qii53 ei8cl�@0255 @%5:>oOo 8cs255251.

@i&:l�: {e-@0@�@oo�, e,�ro @e� roi<.55@ (group purchasing), ®ob"©ro%5:> @0m@{S (online 
auctions), ®ob"©ro25:J gi53@0255@{S ( online reverse auctions)} 

(i) ............ ., ............................. 0e�. e:1��®2:i:>61@0:f %5:l®255cl e32S3�@c> roil£ w:1.@!if00e 
@ro:f ©cl000e @e ©.®ii255 e,<i:ic0:i eo9 ��5ol5) 2:i:>c5i53. 

(ii) 02:i:>® @ob"roro%5:> @��2:i:>:102:i:>� ( online platform), @ob°©©%5:> e3��®2Slc510m <¾ilo@ro:f@c:;@25)�

e5oe.52SJ<:;25)C5 ti35@c) .................... ,. ............. " ..... ©1�®%Sl610mc) �e) -ree-re8.. 

(b) oeo25:J � qii53 e3cl%5:>c5cs @25) oc:;m®0, � qii53 g�m0ec> 8�61 e@o�®cl€>80.cl @ai:f©:25 002:S)cs @eo:f
0ol:Sl:i5 @'®iie)cs (3C50 c:;cl0255m. 

@ <302.slo0 �@ @i25:J2.sl� ro�zs,0o �255 cioi532.sl ey2:rl'Q25.l q:0-reo O@ �@cs, oo632Sl q53@cs:f© e:iob"62Sl0
Oc.5 ©12-55@ e,�roo @25)00�0'(, roo e,2:rl'�@e,c:;25) 25)07.fil@.@lnal woeJ%5:> 2:i:>@ ro18 l:f02.slOOC5 sg@� ozsl', 
cc:;o<Z:lc5.®iic.;is3. @<:;25.l G'i e,£3cscl e,�eoo, co5® ©cl0o<ioe52.sl <iae.'Joo© e:i®ottl CO@C50025)C5 (maximum 
server hardware resource utilization) S� 0m@2:rl' @2.slo 2.slo<3cs2.slo <c<io= 9� oics ro.®ii25.lcl) o@.®iicl 
025) cf%5:>0 eyi535 2.sloe©cl o{w63cs eg,%5:>o q� e:i®ocl eye§@cl cscl@cl @csocl®2Sl025) &0 �5cl@.®iics
2Sl0 qt%5:>.

(i) e:i®Ots) e:lOc.50©'(,�@ sg@�0 ozsl' @%5:>C5W 0zs,@Z5) co5@ <yC§® e:l(32S>O o5©.®ii%Sl c:;a�oo(l)
clcl60@ @e� ©12SS@8. e@@ ge-C,cg@cl gwo25) q� �@cl c:;?

(ii) tgirorn (b)(i) ·@ e:i<i:irozs, q0:i8cs @roroc50o @©25.l, co5@ e:i®ocl eye§©® cf0cl6o 25:Jaoi53®�
ti35@c) @&cl ©%5:> ro18 eJ2SlCO eJe:i�@ �®25!' <i?

•. • • · · · · · · · · · · · · · · · · · · · · · · · • • t1 • • · · ·  .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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(c) qorod-®ii @c.:ioi::s,6�® V@@d (fetch-execut e cycle) 8ci06 oro2» e,8� ®'€);_

1. @®@cl@@d q�o@ co@�@e'.la3 @2»i::s, @c.'.lo®e:J (memory address), .® 

(load) ©e).

2. �@ co@�o, co®1tcl ®o�cl2»oc.,o go-®iic:.:i ©eJ.

3. co�cl @o�cl2»6@d qv� co@�o §@d!5lZ5lc.'.l @i::s,©f:5. 

4. § .@w2»25')c., i::s,625') e1t co@1tcl, ooe� eio«f? qm@@c:.:id @Ge'.l CPU to ooe25') �:Es)i::s,cs CPU-to
@ . a cf1tO@ .... _. . . . . . . . . . . @0m G'alo® i::s,o(.). 

5. �@<m co@1te'.l @elm @c.'.lo® 85® e'.l�roo �@@cl@ ro-®iii::s,c., (programc.ounter)@025')cl ei::s,©f:5.

6. 8c.,0o 2 80 25')1_0l5) 8� 2:5)68.

· ® e,ro @ @d@ee:ieo ve:iocl E�E q82»®c:.:i2Sl oro2» �2m00 qi£3 ei8clt:;J@0w @15)&00 <3�25)"25'). •

@{;�: { @©om0, l:S)Ob'c.,@1w di::s,i::s,c., (functional unit), C0@1te'.l, @2»i::s,c:.:i, 83e), �@@e@ c,HiJiii::s,c.,}

®- ................................... •. 

@- .............................. ., ... .

A B X y Q 
A 0 0 

Q 0 I 

B I 0 

I I 

(e) OSI ec.,o@ qoi::s,a£3c., (reference model) e,ro TCP/IP qoi::s,a�c..'.l. qmo ermol.82»00 orotil ol.o@d
'tl-d@e'.l. P, Q, R, S, T eoeo U @e@e0<

325'.f <5Y6t82» cl2»00e �016� �o@c..'.l.25:f <3c.,o 1tcl0m�.

OSI eco)® q3�ffial TCP/IP (fli:ooalCO 

p p ................................. . 

c:y�8ocl zS35® cltiJoc., s Q .......................... · ..... , .. 
ei1.8 cl2»6c.'.l R ................................. .. 

90oro2n clmoc., T 

Q u 
s .................................. . 

· R T ···························: •••••• 

©W'D£3i::s, cl2»6C3 
e5oe 9@eJ(5;J clt5)dc., 

u ............................... ..

(l@ 6'looGl 
�­
·�-

D 
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� � ttteJOi!fJl@@U ufb/u4f/6/JJLOIL/6/JJLUJ{pl/All Rights Reserved] 

@a>J�fl2,�t a>J ��m a>Jt:n�i1!JGI Il 
$'!jffi6ll6U, G1$'firTL�UfTU5U G1$'firTy5l®)ILU6lllUJW fi 
Information & Communication Technology Il 

B @fmDW 

* �25)i@ gi:i;f25:i mcooes,c:> o@�zs; 8�6i e5oc.'.lm25).

p Q R 

(i) q)es.)%5) 08'06c.'.l e:)�es)O e@ge5� e:)ZS)XJZS)o 0CJ20 q�m25).

z 

(ii) <g>eozs, o8o6c.'.lo q�o@ l!5:lo@25)o S63c.'.l® oeots) qol!5:lai!s3c., o� e@ge5� l!5:l6m25).

PQ 

00 01 11 10 

0 
R 

1 

(iii) Z gS�o2S:>c.'.l ��eoo CJ2-€6zs,e)e e'.lts:>�®'063 (sum-of-products) e)e::lo,rs:f e6e%5:l@ gl!5:loaac.5 l!5:lo@25)o S63c.'.l®
e:>O�ZS)®'c.5� 02:3clom25:i l!5:l6m25:l. �o (loops) oieoi�c3 ®'Ce:) ti:>0®'25)0 S63c.5@® @ome)m25). .. ' 

(b) (i) �8(.'.) e5o <3:>&%5:lc.5 e)O�ZS)®'c.5m ABC+ ABC+ ABC + ABC s/8c.'.l gts:>oGac.'.l BC+ AC+ AB<;) �@025)
E)25) eve) @ome)m25)_. 

(ii) q)eD%5:l b (i) 53 �icl®'02S:> WO@m® gl!5:loaac.5 e�eoo OR �eo AND {006 o®�zst wo�%5:l@c.'.lm %5:lob'£3l!5:l 

o6o6c.5cl qi"t �cl0m25:l. 

(iii) <g>eozs, b (i) 53 �zs;w2S:> C:OO@CD® gts>oGac.'.l e"troo NAND {006 o®�trl' too�%5:l@c.'.lm %5)oi5'Bts> oB'o6c.'.lcl
qi� �cl025°525).
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6. (a) <ccl25) G2025) ®W25)IDc.:i e:i®@zrlw0 oro25) �- en63 ®�<c®d' ®Bel.@ <td0:i @e@e zsi6 cf1.63 63cl25)1�0ecJ
qo@1G;l ZS,@ tot!S 0e:locl 9�9 O(i (3'50 (iW0mID.

e:i®®63zs, c.:it>J61 ®W25l2S)c.:i (symmetric key encryption) e:iro qe:i®®63zs, c.:it>J61 ®W25)IDCO (asymmetric key

encryption) 0G;l®c.:lzrl z,® zs,62:l) e<c G2d25l· @tl>25)2S) a;le8c.:i ?@® (encryption techniques) ©:<czs,d 00£15.
® ...P -� _, • -� _j • """ :...P . ·(d •. ) . . . . .. . . . . . . . . . . . . . . . . . . . . . . c.:1�61 ©@J5l@c.:, �. ®l5lo6t>J61. G2ol5l @.QJ!S)z,c.:i e:iro c,.,@.QJJ5ll!5Jc.:l . ecryption e:i�roo

6zs,® c.:it>J6 e-c.:i:i<coa:i1@zrl. ©®® ?a)®� o6ffiezs,8zrl ©.Bw @25lo6t>J61 �0®061 lBB®c> ........... -�-.......... .

c.:it>J6cl to�®� o6ro6-Eliic.:i ZS,@ 8t>Jc.:i . ............ @ ............ c.:lt>J61 e-dl5lz:i� @2Slo6t>J61 e52d25) @d25lz,c.:i
e:iro e:l@W25l2S'.lc.:l e:i�roo e-0z,cl c.:lt>J61 fil:)e)25) @?;S)@e5. e-®® l@@©�(i©d� o8�e zs,8wc) e:io@oID:>S©c.:l251

® ® 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . c.:it>J6 e:iro ; ...... , ................• , . c.:it>J6 e-ee:i z,® zs,6z, G<c qes@OZ) c.:lt>J61 9roecl

c:rt25l. e!ld c.:lt>J6W <32025) ©W25ll!5Jc.5 e:l�WO ©C50(i0(3)ZS)2.5):) e;c) cf©l!SJW �t>J©6zrl ............. �- ........... zs:i10t5,i
qo6®rozs, ei6e e-o@c> (plain text) e'.l@W25l2S'.lc.:i ZS,@ ro1!S c.:i ..

. ( b) 25l® �ooe5.!Sl@®zrlt>J tol5l6 q25)6 ®@<coto16® e:i�roo ABC qoc.,J5lzs:ic.5 ©Vl5l 192.248 .154 .0/25 IP 8825'.l Zi)o.@liffilc.:i
ei� en63 @0 e:ietsizrlm.
(g)tl:>25) IP 88m tsio.@life)c.5 OW25l efVG;l)Sl5):) ei®�e5-Elii tsi625'.l ©Ge:l cooo<32S)c.:l 636® q0G;l:l:l e,e). 6cl �cl
®<cooe5JS)e@zrl�0 @0zrl e0zrl @roo£lIDi0<30e cl6oozs:ic.:i tsi6 qi63 @0 cotsi<3025'.lc.5 2:i:>6�m.

COd3@qol:l>Gl @(;,o:>bme��ec> m® o0Glli1!ll:ll c,o@me)
(Subnet Number) (Department Name) (Number of.Computers) 

SOOl @�® 30 

S002 eJ2:\1�® 28 

S003 e-cl0o 18 

S004 0600GID 24 

(i) � qi63 (3825'.l 2Slo.@lif£le-d' o@� ©c.5o�0 (address) e:iro qooom 6'c.:lo�0 (3c.,mm.

(ii) � eri63 (38zs:i 2Slo.@lif£le-d' coooe 1fo06-Eliic.:i (subnet mask) 63cl <cG;l®tsi qofSlmc.:i!Szrl (dotted decimal
notation) <3coo <ccl0zrlm.

(iii) q0G;i:>:i coooe ro-Elii� �e5®o-Eliic., !SB@c> qe)iB esclZ5lo6Zll Q)g (host bits) ro-E!ii25'.l ®fSloo@-Elii �?

(iv) C000(3ID©c.5ZS) efIDt>J6t0 Otol5l (itl>VO eft63 0<320 e:l®8eJ-Elii Zll6zrlm.

CC,dl@ a,�m�<m� 
�m1:1>sm�

�!:!)� 
COdl@ d:I@ ecm@e>

q)c)C).tl)G) O.G@ IP @@@e> 
qe>co:>m IP @&>Q 

qotmG) (Network ·(Subnet (IP address) 
@Gll@c) (Broadcast 

Address) mask) (IP address) Address) 
' 

S001 

S002 

S003 

S004 
..

(c) (i) o8�eZ:il <ccl25) o-@liiel� �c.:i®o0(3i;,5 (UDP) t.!lto e,@e-g�-Elii ooem 253d@o0<3c.:i (ICP) c.:iID g0oto25'.l
d66@d 253c.:i®o0<3 �25)� cfi63 �cS e0mcl25)@!5l' (3c.,zrll!5J.

(ii) ®o ro9610Zll (router) gwo2S'.l tsioe5c.:ic.,zrl @(;l:llr.i (3c.:io (id0mm.

(d) (i) 0e:i® IDo@ '.o{t.:i63 (DNS) ©cl0o(iOc.52Slc.:li!m @csof:S)o6d0c.:i 2:\1®cl -(i?

(ii) ro63Zll wo62Sl Ol(325'.l 253c.,@o0<3 (DHCP) ©d0o"toc.52Slc.52Sl @c.:io2S)o6%550c.:i. 2:\1®W <c?
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7. (a) wB1:S)oa:,o6c.,im qlS- ol@"'t:i)o oec., ©<.O�"' wli£ IoT enoB®d 6-toc.:i-lio <tizs,@�-- oec., �2:l2255 �625)
im6:>®c.:l @c.:loim6e'.l@o ooa:,@ @ci�@2.S> (mobile application) roo5l':5) ©E), _6lo©d <c2.S>0o efl63 oB� qroB®,
reo@�<clmc.'.llS255 (sensor), ooeimoiS255 (controller) rew re25i2S3@�<c2S) @®0ID9co2.S> re&ll':5) clr:!J� OOC)lmc.'.llS255
(qoe:l9@25:,:f 906l0i£255) e:i@2555l':5) c.'.l..

01so. 

E)��6 ZSl63�C., •. 

' 

' 

A 

Ol.QGI I

(i) A, B rero C @ee:i zn® lSJ6 cnS IoT reo6025l, re255<ce:5ro@d
5cl25)6 25l6 eflS e:io60im eoo ©@025525). 
M a25)eo 62.S> �mo025lo o®'®ii2.S> @oo@025l @cl ©025500
ltii5l©i5l ql8g8 OesJ<c25525l.

(b) @25)Z5)@2S) e:io@®�25lc.'.l, 1 "e)e)qi5l 5c.'.l�f t$)o 10 "e>e:>oi5l
@25)1':5)" @ere @25)Z5)@25:l @c)o@ 10 zs, <c255E:>8. o0i5lE:>o
a:,l':5) 8� q@d2.S>�z» @l':5)1':5)@25:l @c)c)@ 8 @�. ore
5o.@, 5o 25l6:>@c.'.l cl0oo,§o0 50al':5) IS5®oi5l, o©cl
g®o-®ii0i5l @ere oeo qlS 5o, oeo ole'.l® IDl':5)6
£35@c)z:s5 etlG©©o61:S)@c.,zs, <c2:i2�o8255 @025500 etl25),
e:l&l X, Y rero Z ©(:le:l @e@e 25)0 Efl63 cl6o25:l e:l�es:lo
E�E 925lO(J;) {300 <c2.S>0�2S).

While (true){ 
@l':5).15)@25) @c)c)@ M L ®(30 lt!J<tOZ5lc.'l 25ldi5lZ5l
If [X] 

-

Else 

If. 2:ildo®cs 0reo·ent5)
Then [YJ 

End if 

If 2:ild:>@o 0e:io Z5ll 2Sl
Then [ZJ 

End if 
End if 

[coOa>m: While (true) lmo�e:>o qoe:l9@2:n:f 53 
@ID:>2S)l0B3 wo02S)c., E:>25:> §OO (loop) <ccl08.]

}

(c) w625)oa:,od©d 25l0dcl qwzs,l!!l-®iio re�eoo LDR reo�<clIDOcl woeJ25) ZS,@ �163 <c?

(d) es:,625)00:,060 re�eoo @�e'.l'o255l':5) o{wabcl (6loc.:i 2) eo:\'1525) o. �@ o{wS� ooa:,@ �625l625:>olS255 a:,�
e@2S) 01@0e aoooolo 01@ <ti5l1:S) re@<t:>@d a:,@e:>o e25l@t5. @� e'.l'o255Z5) o{w63o oes:,25) 08� @oo25l68.

-

o6/ilcZ5) 
q�l:5)b'@c.,3E)

.,,....__

01s 
1:5:)e:) 3c.,

-iO 

e e'.l'e,2551:S) 1 oB�el::l) q25525)t5@o:> rol8de'.l@ reeo <ci5l1:S)
e:i@<coc.,c) oB�e25) ge®G;ld tol86e'.l@ 8� zs,6
e'5o255Z5) 2 q1ocRJ® <c a� 25l68.

e e'.l'e,2551:S) 2 aooodio 8Bclreo 5@@1:S)o S®'ll m® e'.l'0o
c'.S)�25):)®(5)2S), q0G;l:l!l 25:>® ©OB® e'.l'o2551:S)e)doz:j2 §<t:>
eo68.

e �B® e'.l'e,2551':5) et<cO@ ®25):>0�l re�r:s:,o q255l':5)t5ooeco
88clreo, gSe>e e'.l'o255l':5) 2 c) e@o�255 ®o, e'.l'e,25525) 2
<czs!l':5) re@<c:>c.:l t.:12Sloo c.,o07.S52S>o�2:n imd, q25:,�61
etlttDe,®cl �e)(J;))!l 25:>® eo255l':5) 1 0 <ti�® ,®<cB.

(i) ®<c25:> e<c reo<ct5w®cl cle,c.,-cl0c.,oim6-®ii (self-autonomous) e'.l'o�l':5)0(6aio)dl lm� f:c?
(ii) P q�l':5)t5@c.,o0o Oz@0e eJcll':5)6 <ccll':5) re@<co©d 9ct8@ (i, e'.l'e,25525) 1 e:i�eoo e'.l'0o e@o�® <c q1�@r.s5 ee'.l.

R q25525)t5@oo0o 'tcl2Sl e:i§'toai iSaie'.l@ 't• ©OB® 963e>e �25525) e:i@<co.©cl 8®@ <c en�� @El. Q e:iro S
q2551:S)t5@oo Oti:l<c25525:>.

(iii) o{wS©d ��0�25) woe)l':5)c.,§255 09, <ci5)Z5) tti§(iOO qe)(J;))!l Bro�® @l':5):>0�6l08255 re®2555l':5) ro18• 
e51:S)O, @o�® e'.1'02551:S) c:g,01:S! §5@c) 836-®iic., @imet5. e®@ c:g,e>cl. i.Sl8e@255 8�025) 9wo2:n q0o8o 8roo
<czsl'E:> 25525).

(e) q0o ©0©e25:> «>1�®im610255o ro61:S)oa:,o6ed qcle:>125525:> qee5 £35@a ®ot5a:,a:,Z5) @0@@,;:;olecl q8Sis,6l
qd®o qlZ5)•

(i) e'.l£3$ii®, roBl':5):>©:>do qe:>o e0ee:i2:n goo0e> B@o i.Sl5e@ c)l� 8roo «:;2.S>025525:>.
(ii) ®ot5©©25) ea:,e'.l® oro9im@ OOC.,25) �6l tl):)e)l!S) 25l@ Wlisl eJ25lGO @©e'.l® �®ocl (3C.,:> <ccl02552S).

(iii) 0� Z5)zsl'imo8 0a:,o lmd, §� <ti@ ©og 25)zsl'25lo8 9� qro6cl (snack) @ere. ®oe5a:,a:,l':5) �®"'c) q@e©
imd8. qa:,o 0it3 2!i3B'® @�o eo�25502S:> @®8255 e:>iID eororocl e1®'ll. ®�@© <gi-0:l!looodroc) @®® q�c.,
0iID isle'@ 253e:i.o e1®@2S) %5)01:S! 0o8ocl '300 <czsl'E:>25525:>.
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A =  int(input("Enter a number:")) 
B = 0 
while(A > 0): 

C = A% 10 
B = B +C 
A = A// 10 

print(B) 
# II is integer division 

(ii) ®'tm G't wm e:io@:oo0tll g630b'l:l)mo (reverse) g63'tomo ts,6 a:,i�®o, <i)C:Ol:l) ot;)l:l)25') @tsl'ci@d
B = B + c ®'d@,o ©l!Sl©(3fi'.l ©0md e}c., 8� 't?.
(c'to: qo'tomc., 1234 � e}c), g63'tomc., 4321 e}c., 9� c.,)

(b) w@ea:l' o25')63©d eio'tc.:ii:sf �iviclevm @0cl, aa �d C,im t.all!l:isooc) 6d qorooc5 0f5©c:,i:sf @i©25') d.©rom 6m
©(3fi'.lQ 't25')0o qi63 @0cl 0(31!SJ25')m. 60 e)e)o� 6e0cl B6®o �61ti1@c:, 625$ �c.:i®c.:iw rot2$)VO ®'t8. 6m®,
@(!11:isc:,o @©m �m q,roo6 0b'©©d me® o@@ e:iro q0e,25') cg,0§8 qw@6 @l!!l�ci:i©a:l' me® O@@ eiro qEJe:i25)
<g>o§S qw@60eo ei®om e}c., 8� @08.
C'to: percy IB@:isooc) potato curry ©mm qo roil£ q:5l6 prageeth @®:isooo pepper fish d.©©m 6®o q0fi'.l6
eie-Q).
Cg><l)i5) e)25')'tb'wo e'.l'lc�O {.Q(!!IJ,SC.,o©ro m® ero qoroo6 0f5©@d m® 060@�25') (parameters) eee, e@o(5)25')mo
Party() m® � Python @:5le5tn <'.300 'ttn025')2S). @w:isc:,oc) eio'to ei�roo qoroo6 0b'©o d.©©m 6®o q0fi'.l6
qi63't mi63't c.,25')m ®o25)e,@c) @:5lc.:i Sg©0g25') True ero& False ero& g63'tomc., l!S)@ 8ti1 <:.:).

C'to:
Party ("percy", "potato curry") e}c) True g63'tomc., e}c., 8tSJ o.
Party ("fareena", "fried rice") vo False g63'tomc., vc:, 9ti1 o.

c:lO�: @C!ll:isc:,:i©a:l' m® -oro qoroo6 0b'©©d m® ei1®e}o® �e:>o q�di (2m18oe @mo0m) ei$zs, qtn®6
vie (strings) 0m @0cl 60o®d qv® 0G:l©025') qw@d ®'t2mtsi'0cl qitB @0cl w@o e,02meomc:, 
2m@ ro12m. 60o@d e2mocg,6 (-) eiro q25)zs,6 (space) 63�o roil£ m@� 600 qtn®6 e)i@e 0$@ eiro 
q0e:i25') qw@6 eee emooe:>638. m®0c Cg><3tn2m® q?25')i5)f5cms:, emo®el. 

(c) ®'tm C't wm �o}co2m J@®o©6&8%Slo (factorial) G)�mo 2516®0 qi� qitB oroe:> 'titsl'@0m ©i�® �oro@Z5)
@So@ 'ttn0o t:fl63 ©<3@<3 e,�i:s.,o e)e)ocl@ es:>i@@i'Om g2moG:lm {300 'ttne)25')2S).

® 

® @ 

® 

wm�co2m l@®o� o� 6® �c®cl 
roo �o q� So§ �roce:>c ��e:,08. C'to: 
5 53 @®o©6&8i5)c:, 5 X 4 X 3 X 2 X 1 = 120 
@el. ao q@%5)6e,:>; 0 53 l@®o@6o8e:,o l @ce, 
qb'd 'ttf:5$®el. 

(ii) ©®® ©1�® ei0ro@25') �w @oovB @l!S)o90tll
(process box) g2moo;i2S) 62mtsl' ero& ao
0ie5 m�mw @eoa 63�c:, roil£ "'·
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9. (a) oeof.5:l e:izrlc;t'.m;ic:, rerc;eoo tl2l5lob'0 m®Qlmwi:5:>o (ER) G'.lclrom q�zrl'Zi).
tall!l:is®C.'.lcl e'}�c:,zrl ffi�tl'.l3 8c.,ao�o8 �®cl OeDl5l orc;rozrl <';51%5) e;>oe;25) 2Sl6@. eii@ el@C:,W �ts,:>@ c)c.,c) qa��til 
e:3aec:, qozs,c:iw ( subjectNumber), Vi/!lc.5 m®cl (subjectName) G'.la-> 9be:i qe)(!;):i:ii;no e'.liisc:icl (prerequisite subject) 
en_m. bw qw:i:ic:,25) e)odc:iw ZiJ@, e,w @i!!l:i5®C:,t\1cl el®c:,zrl e)2S)2S)c) D{eJ m-eliizs.,w t.:)�tl):) Bc:ioo�oe:l 5c.'.l eo1�­
es1.® @®:is�� m�eoo@ �cl' m®cl (studentFnall_le), e:>::,e,a,®w (studentLname) 'Cfleo qIDz;,:is gi @@n qoZDClf:il 
(studentid) <'ftf.5). 5�c:,zrl -e:i�roo (3c:,oo�oel e,@a, �m®<D 0aie:i (age) q0a;i:i:i @�. m®ocl G® m16S@® 
ro1£3c:,o0 ®m c,'czs,®0 eJ@lc:izrl 85zs.,1®®8. e,011.el25'> -e5®ro6 qw:isc:i_2S) 006 Zi21$ e,@wd Bec.,251' 85�®®2:rl@z.i' 
m1l5l. e'.)(!)c:, 852Sl1.®@w (subject_offering) �@; el®c:i qo2Sle.'.l (subjectNumber), e:>b'®e5 (year), qQ:i,Q2r.i 

0adc., (semester), e32d1e:>dc:,o@co eo�zje:>zs.,c:, (teacherld) row ozrl,53 z:!)a®dc:, (classroom) qe)o(Q @e>. e,t:i) e)ec:,
852:n1.@®cl (subject_offering) eiw <32dt06c:,� ®0251 ey©1.25'>e0zs., qm6, e:ii® e32di06c.,l:[!D® w�zrl'0�c:id 
(teacherid), 2:n®cl (teacherName) Qto E�i82Sl® (qualification) q1m. �61.e:>dc:,oc) 9�9ti>® !S363oc:icl 63�c:i 
ro1isk.,. Bc.,oo�oe:l � e:i1@ e'.li':!lc:,255 -e3�eoo@ S9zrla e�� gc;nnc., @2Sl@b'. 

-� ER � 61,ts>l� (entities) coo, �•a&, (attributes) �6'3 OG>m �� � qiBI �
o®s!>&:15 cro!)m ��- c:.:,®@�an (relationships) �cm m� emj6:,cmli5®0 lil@E> 65<;a>Q qu».

��a: {age, classroom, DOB, marks, qualification, semester, student, studentFname, studentid,
studentLname, subject, subject_offering, subjectName, subjectNumber, teacher, teacherid, 
teacherName, year} 

c:.:,0mai: DOB - com �znc.:i 

(b) (i), (ii), (iii), (iv) oro (v) c5zs., @Z5loacle:>eo 8�61 c@o�@a e,wO) e:i�rozrl' Employee (®d02Sl) f.'.lro
Assign_Project (0nooa63 qm9cli::i)alztl) Cl25:l 9®l5l2Sld�c.:i @zno� (denormalized) 0� mo5t:D �dmm. 6cl
e'.)z:,f 0GJ®eJ 906®2:i> c.'.l.1;5J0(61

) C5025'> ®5 c'flrc; <'fl£3 @e) �(32Sl2nID.
Employee

Emplo)'.�eid FullName DOB 

EOOl Saman Perera 12/02/1978 
E002 Upul Fernando 23/05/1982 
E005 Chris Peris 11/08/1980 
E007 Kamala Gamage 08/08/1973 
E008 Su.nil Perera 25/04/1969 
EOll VipulNamal 09/02/1977 

Assign_Project 

Proj1:ctld EmplQ?�dd PName 

P04 E002 Sales 
P04 E008 Sales 
P06 E007 HRM 
P07 E002 Library 
P09 EOOl Inventory 
P09 E007 Inventory 

• (i) c,wl5) SQL g2Slocs;i®cl g£3<;otPc.:i @c.,o (i�02rl2:n.
SELECT Entployee.FullNarne, Employee.Salary 
FROM Employee, Assign_Project

Salary 

140000 
44000 

-44000
52000 

115000 
38000 

Description 

Implement sales management system 
Implement sales management system 

Implement HRM system 
Implement library management �y'stem 

Implement inventory management system 
Implement inventory management system 

WHERE Assign_Project.Employeeid = Employee.Employeeid; 
(ii) P04 0:l5ooa£3c:ic) (project) q3ti9255m 2:5lO q1.£3 ©W0z:;)c.5zn@© m® 9(ib'�z;,c:, i96®o SQL gzs,oG:ic.,cl

@co25'>ID. 
•• 

(iii) Assign_Project 0e320 �®ID g@O) qelcl6oe-063 c,0B3 't?
(iv) Assign_Project 0�0 <1@m g@O) q0cld:i0c) ro1de'.l®O 2:il®cl Z5)@ 9� <i? ffie$'@ 8ij�6 e:>:iwo64Jiiw6-e6ic.,

25)02n25).
(v) Assign_Project 0�@� aioe:Jcle;,0(325:l i£l6®® e:lii!!@%5)o0� (update anomaly) q163 c:lc., wii:Sl SQL

B@E®Z5lcl (query) e'coeo6-e6ic.:lw ®<'imID.
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10. (a) o6�etl)e-c.,cl oS�w �@ww qQ:i:ic.,2S)C., e:l�WO
qro@crl' 25.l� eitllei2S)o82rl (single procesor) 
9cl o6©�tll@cl e-0@ q25.l6cl90cl qo6®ro 
tll68. qro®crl' oSi:Dw ®.im25.l®cl tllo9� 86@c> 
qrc., oo� eiodtllo6tllo.im 't (text editor) qo6®to 
tll08. 
qi c., e-0@ q25.l6cl90 qo6®ro tll@ ®®o@rooe-cl 
80, eltlle:i2s.>o ®t», @0@ qt»8cl9 @ooo2S)o 
(P w), oo� elocltllo6zsi @ooc.,_25)0 (PT) e,w
®@@ro9® o�Q;53c., (P os) �wo25.l"@tll e)2S)
qotllo6w wo@'t gcl25.lo6e-c.,2rl <ti2m@0. 
@®@ro9® o{w63o @filw 'O' tllOC 8®o��. 
P w roeo PT qo@f5:>0 8�tll62S) 0-i'i©cl ZSloe:5o
e-@02s.>0o 't? 

-14-

PT � 

Pwi l i I l i •
� i-i ...ii � 
I l I ; l l l 1.__ ____ .....__.....,.... ...... c.,...-,-•------�------+ tllOCc.'.l 

-

Q
-

Q 

(b) e').im q0cldo0l!i>� ell!i>ro2s.>o ®25.l @oocl@l!i> e5@0 ®@@eo9® o{w&lo 18.im 18.im @0002s.>oc> @02rl 25>625)
l!i>OC 8@o0 Q or8 COl!i>Gel2s.>o l!i>6W2S).
gclf5:lo6@cl e-e,2rl0o qr&l 06� W (@0@ q25.l6cl9 @c.,002s.>c., ®'102.5:> e)25)o00 @oocl@tll02s.> ZSloeo) Q c> 0e:lo
q� 02rl@m ®2rl<ti8 orwr�<'.3 l!i>6w2S).

(c) 0 Bo 64 K lccl0o � QJg 16 l!i> �a32rl 9cl qd25):l:l @oo@ (virtual address) woe'.125.l l!i>@ wr8 06©62S>ocl qo 
e:i� wr8 COl!i>G02S)O ZSl6w2s.>. 25.l0'i @®@ o6©6ZSl@cl ©eO'i>&ll!i> ®25.ltll@cl (physical memory) e'.la;ioe�0o
32 KB @erocl, 8g0l!i> (page) e'.la;ioecl00 4 KB @ee,cl eiel!i>w2S).
<yroe, alg 16 53 qe,d:i:i @c.'.lo@08.g@0.gw 8g qol!i>c.'.l (page number) 'i2m0ID alg082rl wo @ID610 (offset)
'i.ist02s.> ai808m e:i®we'.le, @0.
e'.la;ioecl0o 32 KB� l@@©e@od o6�e2S)o� ®Sm ©@@ o6©62Sl@cl Qo0IDO ZSl68. t8.ime,6o q0cldo0ZSl�
e')@ @0002s.>@cl 8§ 0(.12@0 (page table) ®25)o6o<Dcl cl@�@ 85300.!St oeo25) o� e-0.

�q� '5:>@ (folmG) qimlmim �: 
0 011 1 

• 60@ qol!i>O {®@c., ®Gel 'iW0o en25),
1 101 1 

• 0 8g@0 q25)6:J:l ©WO@ 0 Sc> 4095 @e)W 0ID q25)6,
2 000 0 1 8�@0 (:f25)c)):l ©WO� 4096 80 8191 ©25)1:SJ cfO�
3 000 0 0(5,)@om e-0.
4 000 0 • lfl25)/IDrt» QJ§0 e')@ 83@0 0Cof.12 @0 'i2mel8. Q)ge)
5 000 0 1 25)@, en�� 25>6ID G'i 'tl 0Corl2 0ID q25)6 rooe'.lt»o0
6 000 0 ©25.l wr8 c.'.3. QJg0 0 m® lf'iO@ q25)d:i:i 8g0 @ro'i>&ll!i>

7 000 0 @ml!i>@cl mr25).

eg,roe, @oooID®cl 0001 0000 0000 0011 q25)dl:l @aio@0 q0a;i:is or8 e5%S)WID. 18® 8§0 ©W'O&ll!i> ®tSlZSl®cl 
t?0� 't? @@®©' 8�6 "@0" ID®, q;,wzs, qtild:i:i ®c.'.lo@0 q�6to6c.'.3 (map) 025) QJ§ 15 82rl 9cl @ro<o&ll!i> 
e-c.,o@0 '3a30 'iW0W2.5:>. @@®©' 8.g�6 "IDrtil" ID®, Cg)W25) @Cl30c.'.32.5:>®cl ei�eom 25>@ q0©:l:ltil00 ©0m@02rl 
@®@eo9® o{w&lw- ©2rl2S)o @Cl3o@oe:5© (3c.'.3o 'iW02rl2s.>. 

(e) 'tae') tillOc.'.325> ©©O� roi;i.le)o 86® OWtil l@@ rooe'ltil©Wm 8�0 qr63 e'.lc>, @®@eo9® 010£10 @13)om025> l!i>O�e:l
(blocks) @e:iooo©W2S)o qoZSlodc.'.3 @0m @025)@ oreor�8 ZSl6m2s.>.

(i) oo@'t (contiguous) e'.lroooIDo
(ii) q�l@®l!i> (index) e'lrooo2S:io

(�6xo: IDo®o08 @tilo6�� [directory entry] rooe'.l25)C13)
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